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THE FACE OF EPILEPSY 1961 


Yesterday he haridled $268,743.29— 
some of it may have been yours. The 
folks at the bank can’t say enough about 
him. Everyone knows it’s only a matter 
of time until he moves up to the Head 
Teller’s window. Only a few short years 
ago they might have thought twice about 
hiring him, much less giving him such a 
responsible position. He is an epileptic. 
Today he leads a useful, productive life 
thanks to your increased knowledge and 
modern pharmaceutical agents. One of 
our five distinguished anticonvulsants 
may be just right for your next patient. 


PEGANONE?’ (Ethotoin, Abbott) offers excep- 
tionally low toxicity in the treatment of grand 
mal and psychomotor seizures. 
PHENURONE’ (Phenacemide, Abbott) is 
often effective where other agents fail. Use- 
ful in grand mal, petit mal, psychomotor 
and mixed seizures. 

GEMONIL* (Metharbital, Abbott) is rela- 
tively non-toxic. For treatment of grand mal, 
petit mal, myoclonic and mixed seizures 
symptomatic of brain damage. 

TRIDIONE® (Trimethadione, Abbott) and 
PARADIONE® (Paramethadione, Abbott) 
are homologous agents. They 
generally afford symptomatic 
control of petit mal, myoclonic 
and akinetic seizures. 


ABBOTT 
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If postcoronary management is 
of special interest to you, 
consider the demonstrated value 
of sublingual heparin . . . 


“In a controlled clinical study of 260 postcoronary 
patients, one-half were given sublingual heparin and 
one-half received conventional treatment. During 
the period of observation, averaging more than 2 
years per patient, there were 12 recurrent infarctions 
in the heparin-treated group and 38 in the control 


group. This difference is statistically significant.” 
Fuller, H. L.: Angiology 7/:200 (June) 1960. 


Simple and safe for long-term therapy, Clarin* (sublingual heparin) effectively con- 
trols the prolonged postprandial lipemia associated with atherosclerosis by facilitating 
the normal physiologic breakdown of fats. Unlike parenteral heparin, the use of Clarin 
requires no clotting-time or prothrombin determinations. The antilipemic activity of 
each manufactured lot of tablets is confirmed by sublingual control tests in animals. 


Indication: For the management of hyperlipemia 
associated with atherosclerosis, especially in the 
postcoronary patient. Dosage: After each meal, 
hold one tablet under the tongue until dissolved. 


Supplied: Bottles of 50 pink, sublingual tablets, 
each containing 1500 I.U. heparin potassium. ar in 
An informative booklet, “Hyperlipemia, Heparin 
and Management of the Postcoronary Patient,” 


is available from Thos. Leeming & Co., Inc., 
155 East 44th St., New York 17, N.Y. 


*Registered trade mark. Patent applied for. 


(sublingual heparin potassium, Leeming) 
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3 Books For The Clinician 


from Paul B. Hoeber, Inc., publishers 
Medical Division of Harper & Brothers 


WILLIAMS’ 


Diabetes: 
With a Chapter 


on 


Hypoglycemia 


e@ INVALUABLE CLINICAL GUIDE. This book, which 
deals with all the clinical aspects of diabetes, is up to date, 
authoritative, and clinically oriented. Every chapter is 
packed with useful information and its application to fre- 
quent clinical problems. It offers specific advice when 
you need it from 54 authors, each an expert in his field. 
. . . those particularly interested in diabetes or in meta- 
bolic diseases will find it invaluable.” Diabetes. 


Edited by Robert H. Williams, M.D., Professor of Medicine, University 
of Washington; Physician-in-Chief, University Hospital. 810 Pages, 
192 Illus., $20.00 


JOHNSON’S 
The Older 
Patient 


e CLINICAL CARE OF THE AGED. Written in a clear, 
concise manner, this book offers new methods of treating 
virus infections and discusses the use of surgery to relieve 
pain, gynecology of the older female, the nutrition of the 
aged, geriatric urology, etc. No matter what your spe- 
cialty, if you treat a patient over 60, this book belongs on 
your desk for ready reference. 


Edited by Wingate M. Johnson, M.D., Professor Emeritus of Clinical 
Internal Medicine, Bowman Gray School of Medicine at Wake Forest 
College. 564 Pages, Illustrated, $14.50 


DURHAM’S 
Encyclopedia 
of Medical 
Syndromes 


Address... 


PAUL B. HOEBER, Inc. 
Medical Division of Harper & Brothers 
49 East 33rd Street, New York 16, N.Y. 


WILLIAMS’ Diabetes. ........ 
{] JOHNSON’S The Older Patient. 
DURHAM'S Encyclopedia of Medical Syndromes... ... . . 


| 

| 

Please send me on approval: | 

$13.50 | 

[] My check is enclosed (return privileges) C] Bill me ] 

AIM 10/61 | 


e PRACTICAL DIAGNOSTIC TOOL. For the first 
time . . . an encyclopedia of medical syndromes. It de- 
fines nearly 1,000 syndromes, all of which are cross referenced 
and indexed by classification. Each description is clear and 
complete in essential facts: prognosis, etiology, incidence and 
sex ratios, etc. “‘Once a physician, regardless of his special 
interest, has familiarized himself with this book, he would 
probably not want to be without it.”—J/AMA 


By Robert H. Durham, M.D., F.A.C.P.; Physician-in-Charge, Division 
of General Medicine, Henry Ford Hospital. 644 Pages, $13.50 
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Sixth Hahnemann 
Symposium 
PSYCHOSOMATIC 
MEDICINE 


Diagnosis and 
Pathogenesis 


Pharmacology 
Therapeutic Methods 


Management of 

Specific Conditions 
. ..an extensive consideration of the func- 
tional aspects of medicine for the general 
practitioner, internist and psychiatrist with 
special emphasis on the ambulatory patient. 
Psychoanalysis, psychotherapy and drugs 
are compared in management of these 
patients. 


e@ December 10 to 14, 1961 
ram write to 


for 
John jodine, M.D., 
Symposium Director 


HAHNEMANN 
MEDICAL COLLEGE 
AND HOSPITAL 


230 North Broad Street, Philadelphia 2, Pa. 


Ann Woodward, 


Director 


The Doctor 
Diagnoses 
His Own Case 


A senior physician with a creditable thirty-year practice was 
troubled by the course which several of his cases were taking 
- . » Young Mrs. Howard’s confinement had not been quite 
uneventful, as it should have been . . . That infection in Ben 
Johnson’s leg should not have gotten a start . Other 
worrisome developments, too. 

A realist, the physician admitted to himself one day that 
these errors in management were creeping in because he 
couldn’t quite go the pace he used to—couldn’t see as many 
patients, make as many house calls. : 
He decided to try for a suitable associate. Perhaps because 
he felt assured of a confidential handling of his search here, 
he wrote to the Woodward Bureau and requested assistance. 
The search was fruitjul. We had an ample list of promising 
young physicians qualified for the position—including one 
whom the senior physician found entirely acceptable person- 
ally. We're gratified we could help. 


OUR 64TH YEAR 


OODWARD 


MEDICAL PERSONNEL BUREAU 
FORMERLY AZNOES+ 185 N.WABASH CHICAGO 
“Founders of. the counseling to 


medical 


A NEW APPROACH TO 


ELECTROCARDIOGRAPHI 


EVALUATION AND INTERPRETATION 


Simonson 


Ready This Month! 
DIFFERENTIATION 
BETWEEN NORMAL AND 
ABNORMAL IN 
ELECTROCARDIOGRAPHY 


Here for the first time is a definitive answer 
to the difficult question, “What is a normal 
electrocardiogram?” In writing the Foreword 
of this distinguished book, Charles E. Koss- 
mann, M.D., said, “There is nothing like it 
in existence, presumably because no one but 
Dr. Simonson has had the fortitude, per- 
severance and skill to get the answer. . .” 
This new book defines ema at rest and 
under stress, with correction for age, sex, 
body weight and electrical position. It can 
help you avoid the dangers of diagnostic 
error due to normal variations by thoroughly 
analyzing all technical, functional and con- 
stitutional factors which affect the ECG. 
It can also help you improve diagnoses by 
the use of stress tolerance tests which it 
carefully discusses and documents in full. 
With the help of this new book, the applica- 


tion of electrocardiography in your practice 
can be put on a firm statistical foundation. 


By ERNST SIMONSON, M.D., Professor of 
Physiological Hygiene, University of Minne- 
sota, Minneapolis, Minn.; Consultant in Elec- 
trocardiography at Mt. Sinai Hospital and 
Veterans Administration Hospital, Minneapo- 
lis, Minn. Published September 1961, 328 pages, 
934", 74 illustrations. Price, $13.50. 


Order on 30 Day Approval! 


The C. V. MOSBY COMPANY 
3207 Washington Bivd., St. Louis 3, Mo. 


Please send me on 30 day approval a copy of 
Simonson, DIFFERENTIATION BETWEEN 
NORMAL AND ABNORMAL IN ELECTRO- 
CARDIOGRAPHY priced at $13.50. I under- 
stand that if my remittance is enclosed with 
this order, I will save the mailing charges. 


(] Payment enclosed 
(Same return privilege) 


This 30 day approval offer limited to the con- 
tinental U.S. only. 
AIM-10-61 
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Columbia University 
College of Physicians 
and Surgeons 


announces a postgraduate course in 


NEOPLASTIC DISEASES 
under the direction of 
ALFRED GELLHORN, M.D. 
given at the 


FRANCIS DELAFIELD HOSPITAL 
Columbia-Presbyterian Medical Center 


November 27—December 2, 1961 
Fee: $100 


For additional information, write to: 

Melvin D. Yahr, M.D., Assistant Dean 
College of Physicians and Surgeons 
630 West 168th Street 
New York 32, New York 


ADVANCED ELECTROCARDIOGRAPHY 
COMPLEX ARRHYTHMIAS 


L. N. Katz, R. LANGENDORF 
and A. Pick 


MICHAEL REESE HOSPITAL 
AND MEDICAL CENTER 


December 4-8, 1961 


Differential diagnosis of arrhyth- 
mias based on fundamental phys- 
iological concepts. Tuition: 
$100.00. 


For further information write: 


Miss Beverley Petzold 
Cardiovascular Department 
Medical Research Institute 

Michael Reese Hospital 
and Medical Center 
Chicago 16, Illinois 
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Edited by 
JOSEPH LEE HOLLANDER, M.D. 


Associate Professor of Medicine, School of Medicine, University 
of Pennsylvania; Chief of Arthritis Section, 
University Hospital 


8 Section Editors 
30 Contributing Editors 


excellent . . . 6th edition . . . is 
recommended, not only for rheuma- 
tologists, but as a valuable source of in- 
formation for internists, researchers, 
orthopedic surgeons and graduate students. 
The list of contributors and section 
editors contains the names of leading 
authorities in the fields of arthritis and 
rheumatology. Their particular experience 
is condensed into comprehensive reviews ee 
that include extensive bibliographies. 


6th Edition. 1306 Pages. 
417 Illustrations. $20.00 


ORDER YOUR COPY TODAY! V 


LEA & FEBIGER 
Please enter my order and send me: 

Hollander—Arthritis & Allied Conditions. $20.00 

0 check enclosed __ Bill me at [J 30, [ 60, [J 90 days 


0 charge on your monthly payment plan 
(We pay postage if remitlance in full accompanies your order) 


ADDRESS 
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A DUAL-GEL ANTACID WITH 


PROTECTIVE COATING ACTION 


Gelusil ends ulcer pain promptly and protects 
against acid-pepsin attack with a demulcent 
coating of two gels. Gelusil neutralizes and 
adsorbs excess acid -= encourages natural 
healing. 


Gelusil is inherently nonconstipating -- con- 
tains no laxative because it needs none. Is 
this true of the antacid you now prescribe? 


Each tablet or teaspoonful of Gelusil contains aluminum hydroxide (Warner-Chilcott) 
4 gr. and magnesium trisilicate U.S.P 7% gr. 


GELUSIL igus 


mokers of TEDRAL PROLOID PERITRATE MANDELAMINE 
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clinical experience continues to indicate 
value of the CYTOTOXIC AGENT... 


CYTOXAN 


Cyclophosphamide, Mead Johnson 


for palliative chemotherapy of 


certain types of malignant neoplasms 


“Cyclophosphamide [Cytoxan] has proved a valuable addition to 
chemotherapeutic drugs available for the treatment of malignant 
diseases of the haemopoietic and reticuloendothelial systems.... 
Particularly effective in Hodgkin’s disease, lymphosarcoma, chronic 
lymphocytic leukaemia, and myelomatosis....’"! 

“Objective data suggest that this agent [Cytoxan] has advantages not 
possessed by standard alkylating agents now in clinical use.’ 
“With the use of cyclophosphamide [Cytoxan] there is a relative lack 
of thrombocytopenia and a diminution in gastrointestinal side- 
effects, so that it may offer therapeutic advantages over other alkyl- 
ating agents.”’3 


Other Advantages in Clinical Practice: Broad-spectrum application. 
High therapeutic index. No vesicant activity—may be given orally 
or parenterally. 

(1) Matthias, J. Q.; Misiewicz, J. J., and Scott, R. B.: Brit. M. J. 2:1837-1840 (Dec. 24) 1960. 
(2) Coggins, P. R.; Ravdin, R.G., and Eisman, S. H.: Cancer 13:1254-1260 (Nov.-Dec.) 1960. 


(3) Papac, R.; Petrakis, N. L.; Amini, F., and Wood, D. A.: J.A.M.A. 172:1387-1391 
(March 26) 1960. 
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DOSAGE: For neoplasms relatively susceptible to Cytoxan 
— Patients with lymphomas and other neoplasms believed 
to be relatively susceptible to Cytoxan therapy are given 
an initial dose of 2-3 mg./Kg./day intravenously. White 
blood counts and platelet determinations should be made 
daily or twice weekly and the dosage adjusted accord- 
ingly. Intravenous infusions should be continued for at 
least 6 days unless otherwise indicated. A leukopenia of 
between 1500 and 5000 cells per cu. mm. (or lower) may 
be expected between the tenth and fourteenth day. In 
the presence of a leukopenia of less than 2000/cu. mm. 
Cytoxan should be discontinued until the white cell count 
returns to 2000 to 5000 (usually within a week). Dosage is 
subsequently adjusted as indicated by the patient's objec- 
tive response and the leukocyte count. If the patient is 
subjectively improved, if the size of the tumor has de- 
creased, or if the white cells are satisfactorily maintained 
between 2000 and 5000/cu. mm. oral dosage may be insti- 
tuted equivalent to intravenous dosage. 

Thrombocytopenia is rarely observed on this regimen. 
If platelet counts of less than 100,000/cu. mm. are ob- 
served, the patient should be watched carefully. If plate- 
lets continue to decrease, Cytoxan should be discontinued. 

The patient who has had previous treatment with al- 

kylating agents, or x-ray, or is debilitated may be more 
susceptible to bone marrow depression, and initial Cytoxan 
doses should be more conservative than the above. Such 
patients should have more frequent hematologic evalua- 
tion. Good medical practice demands access to a reliable 
hematologic laboratory when using Cytoxan. 
For neoplasms relatively resistant to Cytoxan— Patients 
with carcinomas and other malignant neoplasms believed 
to be less susceptible to Cytoxan therapy are given a 
dose of 4 to 8 mg./Kg./day intravenously. Unless there 
are indications to the contrary, this dose is continued for 
6 days, then stopped. Leukopenia usually ensues on the 
tenth to fourteenth day after the first dose of Cytoxan. 
Thrombocyte reduction is not common, and platelets may 
actually increase. The leukocyte count promptly returns 
toward normal levels in most cases, and as it begins to 
increase, sufficient Cytoxan is administered to maintain 
it near 2000 to 5000/cu. mm. This may be accomplished 
by two intravenous injections weekly, or by oral admin- 
istration, or by a combination of both routes. An oral 
dosage of 50 to 200 mg. daily or an intravenous injection 
of 5 mg./Kg. twice weekly will usually suffice. 

The platelet and leukocyte counts should be followed 

carefully, and the prior treatment history of patients 
carefully evaluated as delineated above. 
Leukopenia as a guide to adequacy of dosage—The best 
objective measure for dosage seems to be the number of 
circulating white blood cells. This is used as an index of 
the activity of the hematopoietic system, especially the 
bone marrow. The mechanism by which Cytoxan causes 
a reduction in the level of white blood cells is not known, 
but cessation of dosage results in an increase in the level, 
indicating that the hematopoietic system had not been 
permanently affected. When large doses (8 mg./Kg./day 
for 6 days) are given initially, the white cell count falls 
rapidly. Following the cessation of the 6-day course, the 
white cells may continue to decline for as long as 8 days 
and then increase. The reduction of the white cell count 
during Cytoxan therapy and its subsequent increase when 
therapy is discontinued can be repeated in the same pa- 
tient. Maximal reduction in leukocyte count indicates the 
maximal permissible Cytoxan level for therapeutic effect. 
Leukopenic patients must be watched carefully for evi- 
dence of infection. 

Total white blood cell and thrombocyte counts should 
be obtained 2 or more times weekly in order to evaluate 
therapy and to adjust dosage. 

SIDE EFFECTS: Although Cytoxan is related to nitrogen 
mustard, it has no vesicant effect on tissue. It does not 
traumatize the vein when injected intravenously, nor does 
it cause any localized tissue reaction following extravasa- 
tion. It may be administered intravenously, intramuscu- 
larly, intraperitoneally, intrapleurally or directly into the 


tumor, when indicated. It is apparently active by each of 
these routes. 

Nausea and vomiting are common and depend on dose 
and on individual susceptibility. However, many investi- 
gators accept the nausea and vomiting in favor of main- 
taining maximal therapy. The vomiting can be controlled 
with antiemetic agents. 

Alopecia is a frequent side reaction to Cytoxan therapy. 
It has been observed in 28% of the patients studied in 
this country. The incidence is greater with larger doses. 
The loss of hair may first be noted about the 2Ist day of 
therapy and may proceed to alopecia totalis. This effect 
is reversed following discontinuance of Cytoxan; during 
reduced maintenance therapy, hair may reappear. It is 
essential to advise the patient in advance concerning this 
effect of the drug. 

Dizziness of short duration and of minor degree has 
occasionally been reported. 

Leukopenia is an expected effect and can be used as a 
guide to therapy. Thrombocytopenia may occur, especi- 
ally after large doses. The leukocyte or platelet counts of 
an occasional patient may fall precipitously after even 
small doses of Cytoxan, as with all alkylating agents. The 
drug should be discontinued in such patients and reinsti- 
tuted later at lower dosage after satisfactory hematologic 
recovery has occurred, Prior treatment with x-ray or with 
other chemotherapeutic agents frequently causes an 
earlier or exaggerated leukopenia or thrombocytopenia 
after Cytoxan medication. Only rarely has there been a 
report of erythrocyte or hemoglobin reduction. 
ADMINISTRATION: Add 5 cc. sterile water (Water for 
Injection, U.S.P.) to 100 mg. of Cytoxan in the sterile vial 
(add 10 cc. to 200 mg. vial). Shake, allow to stand until 
clear, remove with sterile syringe and needle and inject. 

The freshly prepared solution of Cytoxan may be ad- 
ministered intravenously, intramuscularly, intraperitone- 
ally, intrapleurally, or directly into the tumor. The 
solution should be administered promptly after being 
made but is satisfactory for use for three hours after 
preparation. 

If the patient is receiving a parenteral infusion, the 
Cytoxan solution may be injected into the rubber tubing 
if the solution is glucose or saline. 

No thrombosis or thrombophlebitis has been reported 
from injections of Cytoxan. Extravasation of the drug 
into the subcutaneous tissues does not result in local 
reactions, 

PRECAUTIONS: Cytoxan should not be given to any 
person with a severe leukopenia, thrombocytopenia, or 
bone marrow infiltrated with malignant cells. It may be 
given with suitable precautions to patients who have had 
recent X-ray treatment, recent treatment with a cytotoxic 
agent, a surgical procedure within 2-3 weeks, or debili- 
tated patients. 

AVAILABILITY: Cytoxan is available as follows: 

Cytoxan for Injection, 100 mg., a sterile dry-filled vial 
containing 100 mg. cyclophosphamide and 45 mg. sodium 
chloride. Packaged, 12 vials per carton. 

Cytoxan for Injection, 200 mg., a sterile dry-filled vial 
containing 200 mg. cyclophosphamide and 90 mg. sodium 
chloride. Packaged, 12 vials per carton. 

Cytoxan Tablets for oral administration, 50 mg., white, 

round tablets, flecked with blue for easy identification, 
Packaged, 100 tablets per bottle. 
For a copy of the Cytoxan brochure, or other additional 
information on Cytoxan, communicate directly with the 
Medical Department, Mead Johnson Laboratories, Evans- 
ville 21, Indiana. 


Mead Johnson 
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ECG 
wheels 


‘‘makes the rounds” with you 


In and out of elevators... up ramps and 
down corridors ... from one room to another 
... the Sanborn ‘100M Viso-Cardiett® 
wherever you need it. Its mobility is matched 
by its versatility in providing two speeds (25 
or 50 mm/sec.), three recording sensitivities, 
and provision for recording and monitoring 
other phenomena. Cabinet is handsome ma- 
hogany or durable plastic laminate. 


For office or laboratory use, the ‘100M Viso’”’ 
provides the same instrument in a desk-top 


mahogany case. And for house calls, the San- 
born ‘300 Visette?” weighs only 18 pounds 
complete and can be easily carried by anyone. 


No-obligation 15-day trial plan and conven- 
ient time payment may be arranged. Contact 
your nearest Sanborn Branch Office or Service 
Agency, or write Manager, Clinical Instru- 
ment Sales, at the main office. 

Sanborn service lasts long after the sale... from 
people who know your ECG and value your satis- 
faction, 


MEDICAL DIVISION 
TSAN BORN 
COMPANY 


175 Wyman St., Waltham 54, Mass. 
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LIFTS 
DEPRESSION 
AS IT 
CALMS 
ANXIETY 


“TI feel like my old self again!” Thanks to your balanced Deprol therapy, normal 
drive and interest have replaced her emotional fatigue. 


Brightens up the mood, brings down tension 


Deprol’s balanced action avoids 
effects of energizers and amphetamines. ® 
While energizers and amphetamines may Compatible with therapy 
stimulate the patient — they often aggra- for physical diseases. Deprol 
vate anxiety and tension. can be used safely with specific 
therapies for cardiovascular, G.I. 
And although amphetamine-barbiturate and upper respiratory conditions. 
combinations may counteract excessive It does not cause liver damage, 
stimulation — they often deepen depression hypotension or tachycardia. 
and emotional fatigue. 


These “seesaw” effects are avoided with 
Deprol. It lifts depression as it calms anx- 
iety —a balanced action that brightens up 
the mood, brings down tension, and relieves 


insomnia, anorexia and emotional fatigue. ep ro 


Acts rapidly — you see improvement in @ 
few days. Unlike the delayed action of most 


other antidepressant drugs, which may 
take two to six weeks to bring results, Composition: | mo. 2-d ninoethyl ber 
Deprol relieves the patient quickly — often 
within a few days. Thus, the expense to the for literature and sample 
oe patient of long-term drug therapy can be 
avoided. Qi), wattace LABORATORIES / Cranbury, N. J. 
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for patent ulcer... | 
to relieve tensions and 
hypermotility 


(full effect)-1t tid at mealtime and 2 tablets at bec 
: meprobamate effect) ~1 or 2 tablets tid. at mealtime, and 2 tablets at bedtime - Adjust to pa 
tablet contains: PATHILON, 25 Pathibamate-400 tablets 
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LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl Rive York 
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FOUR HUNDRED MILLIGRAMS OF PURE 


400 milligrams of phenyramidol HCI 


THE ONLY SIGNIFICANT RESPONSE 1S RELIEF FROM PAIN 


EXTRAORDINARY MARGIN OF SAFETY. 
Analexin-400 is non-narcotic and not narcotic 


EXCEEDINGLY EFFECTIVE “... The 85.1% in- 
cidence of effectiveness with the 400 mg. dose 


has exceeded the analgesic effectiveness of any 
other analgesic agent which we have studied to 
date, either alone or in combination. ...The uti- 
lization of higher doses for short periods of time 
indicates that the medication has a large thera- 
peutic range, and this is reflected in the high 


related; thus, it presents no danger of habituation 
or any other reaction associated with the frequent 
use of narcotics. Nor will Analexin-400 produce 
sedation, mental confusion or depression occa- 
sionally observed with other analgesics or inter- 
neuronal blocking agents.'-?° 


incidence of effectiveness and low likelihood of 
untoward reactions. 

“The practicing physician translating this into 
his own needs may be completely confident of 
using a medication with an excellent predict- 
ability and a safe analgesic response.’"! 


REFERENCES: From the Symposium, Recent Concepts of Pain and Analgesia, held in the Hall of States, American Hospital Association, Chicago, February 
15, 1961: 1. Batterman, R. C.: Non-Narcotic Analgesia in Ambulatory Patients. 2. O'Dell, T. B.: Experimental Parameters in the Evaluation of Analgesics. 
3. Miller, L. D.: Distribution, Excretion and Metabolic Fate of Phenyramidol. 4. Beisler, E.: Preliminary Report of Experience with Phenyramidol for Dental 
Analgesia. 5. Bader, G.: Preliminary Report on the Use of Analexin for Dysmenorrhea in Telephone Operators. 6. Taylor, S. L.: Phenyramidol in General Hospital 
Orthopedics. 7. Bodi, T.: Pain Management Among Clinic Outpatients. 8. Ramunis, J.: Experience of an Industrial Surgeon with Phenyramidol. 9. Kast, E. C.: 
Methodological Considerations in the Clinical Evaluation of an Analgesic. 10. Collopy, C. T.: Preliminary Comparisons of Two Non-Narcotic Analgesic Agents in 
Hospitalized Orthopedic Patients. 11. Cass, L. J.: Report on the Analgesic and Calmative Effectiveness of Two Preparations on Patients with Acute and Chronic 
Pain. 12. Lamphier, T. A.: Intravenous Phenyramidol in the Management of Low Back Pain and Allied Disorders. 13. O'Dell, T. B.: Chicago Med. 63:9, 1961. 
14. Kast, E. C.: Chicago Med. 63:17, 1961. 15. Wainer, A. S.: J. Am. M. Women’s A. 16:218, 1961. 16. Batterman, R. C.: Ann. New York Acad. Sc. 86:203, 
1960. 17. O’Deil, T. B.: Ann. New York Acad. Sc. 86:191, 1960. 18. O'Dell, T. B., et a/.: J. Pharmacol. & Exper. Therap.?28:65, 1960. 19. O'Dell, T. B., et a/.: 
Fed. Proc. 18:1694, 1959. 20. Gray, A. P., et a/.; J. Am. Chem. Soc. 81:4347, 1959. 21. Wainer, A. S.: Clin. Med. 7:2331, 1960. 22. Clinical data in files of 
Medical Dept., Irwin, Neisler & Co., 1959. 23. Batterman, R. C., et a/.: Am. J. Med. Sc. 238:315, 1959. 


ANOTHER ACHIEVEMENT OF NEISLER RESEARCH IRWIN, NEISLER & CO. [75/) year; DECATUR, ILLINOIS 


INDICATIONS: Relief of pain in injury, low back pain, 
premenstrual cramping, dysmenorrhea, postoperative pain, 
and a wide variety of recurring and acute painful conditions. 


DOSAGE: One capsule at onset of pain, followed by 1 
capsule at intervals of 1 to 4 hours, as needed. 
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ARMOUR PHARMACEUTICAL COMPANY 
ANNOUNCES THE FIRST SELECTIVE TENSITROPIC 


fF C A 


lam pleased to inform you of the latest development in our Company's continuing research 
for superior chemotherapeutic agents. 


For patients suffering from tension/anxiety states, we are offering the medical profession 
Listica— a new and selectively different monocarbamate. Frankly, we would be hesitant 
about entering a field already crowded with good drugs were it not for the marked 
differences Listica presents, 


Listica is not ‘just another tranquilizer." We, therefore, call it The First Selective Ten- 
sitropic. Here are the reasons why: 


New Listica allays tension/anxiety in as many as 89% of cases by selectively inhibiting 
impulses through internuncial pathways of the central nervous system. However, it does 
not affect the unconditioned response; thus, Listica does not induce apathy or impair acuity. 


The past three and one-half years of clinical studies have demonstrated‘the safety and 
efficacy of Listica in 1,759 patients. There have been no reports of contraindications, 
toxicity, habituation or serious side effects. 


One tablet q.i.d. is adequate dosage to allay tension/anxiety, maintain acuity, and promote 
eunoia *—'‘a normal mental state." This simple, effective dose remains the same, even 
in maintenance therapy. 


We are sending you samples and published clinical reports on Listica. We will be happy 
to send you a copy of the first ‘Symposium on Hydroxyphenamate” on request. | believe 
you will find Listica a valuable addition to the arsenal of chemotherapeutics for combatting 


tension /anxiety in your practice. 


Robert A. Hardt, President 


P.S.: Physicians who prefer generic names prescribe “Hydroxyphenamate, Armour. 


LISTICA—Hydroxyphenamate, Armour, ©1961, A.P. CO. *Stedman's Medical Dictionary. 
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ANNOUNCING THE FIRS 


Symbols of the Age of Tension/Anxiety 


LISTICA by ARMOUR ailays TENSION/ANXIETY... 
maintains acuity... promotes eunoia*... 
| facilitates somatic diagnosis and therapy 


Please Mention this Journal when writing to Advertisers 
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SELECTIVE TENSITROPIC 
LISTICA 


lifts the facade of New Listica allays tension /anxiety in as many as 89% of cases,?"!3 by selectively 
ENSION/ANXIETY inhibiting impulses through internuncial pathways of the central nervous system. 
Whether the patient's tension /anxiety is psychosomatic or a complication of 
somatic disorder, Listica reduces or eliminates the excess impulsivity seen in 
tension /anxiety states. 


maintains Unlike many drugs, Listica does not affect unconditioned response or normal 
normal acuity ™otor activity. Thus, Listica allays tension and anxiety without inducing apathy 
or impairing acuity; patients are able to pursue normal activities, such as driving, 

reading, writing, etc., without interference from drug therapy. 


enhances As it removes tension/anxiety, fear and frustration, LISTICA PROMOTES EUNOIA*— 
physician-patient “a normal mental state." It bares the patient's true somatic condition, and facili- 
rapport tates diagnosis and therapy. Patients are more tractable to concomitant drug 

therapy, respond better, faster. 


without known Listica is safe, as well as effective. Chronic studies" in rats (12 months) and dogs 
toxicity or (6 months) were free of toxic manifestations at oral dosage levels as high as 200 
contraindications ™9./kg./day (approximately 10 times the recommended human dosage). No mac- 
roscopic or microscopic changes in tissues, organs or blood indicative of toxicity 

were observed, even at doses up to 320 mg./kg. In humans, there have been no 

adverse blood, urine or cardiac changes; liver profiles were negative, and jaundice 

has not been noted. 


without serious During three and one-half years of clinical study in 1,759 patients,?!3 Listica has 
side effects produced no serious side effects. Less than 4% of patients experienced any side 
or habituation effects, and these were invariably minor and transient. Most frequent (38 cases) 
was mild drowsiness, which disappeared after the first few days of Listica therapy. 
Habituation, cumulative effects, or withdrawal symptoms have not been noted, 

even in patients taking Listica as long as two years. 


with convenient One Listica tablet, q.i.d., is the recommended dosage. Listica is supplied in bottles 
dosage and of 50 tablets on prescription only, by pharmacies everywhere. Each tablet contains 
availability 200 mg. of Hydroxyphenamate, Armour. 


References: 


1Bastian, J. W.: Classification of CNS Drugs by a Mouse Screening Battery. To be published in Intern. 
Arch, de Pharmacodynamie; ?Hubata, J.A., and Hecht, R.A.: Review of Clinical Use of Hydroxyphena- 
mate (Listica) in 1,759 Patients. To be published in Clinical Medicine; 3Taub, S. J.: Management of 
Anxiety in Allergic Disorders —New Approach. To be published in Psychosomatics; 4Cahn, B.: 
Experience with a New Tranquilizing Agent (Hydroxyphenamate). /bid; 5Alexander, L.: Effect of 
Hydroxyphenamate on Conditional Psychogalvanic Reflex in Man. Supplement to Diseases of the 
Nervous System, Sept., 1961; ®Cahn, B.: Effect of Hydroxyphenamate in Treatment of Mild and Moder- 
ate Anxiety States. /bid; 7Cahn,M. M.,and Levy, E. J.: Use of Hydroxyphenamate (Listica) in Derma- 
tological Therapy. /bid; 8Davis, O. F.: On Use of Hydroxyphenamate in Anxiety Associated with 
Somatic Disease. /bid; 9%Eisenberg, B. C.: Amelioration of Allergic Symptoms with a New Tranquil- 
izer Drug (Listica). /bid; Friedman, A. P.: Pharmacological Approach to Treatment of Headache. 
/bid; "Greenspan, E. B.: Use of Hydroxyphenamate in Some Forms of Cardiovascular Disease. /bid; 
12Lunde, F., Davis, J., and Gouldmann, C.: Clinical Trial of Hydroxyphenamate in Alcoholic Patients. 
Ibid; 3McLaughlin, B. E., Harris, J., and Ryan, F.; Double Blind Study Involving “Listica," Chlordi- 
azepoxide, and Placebo" as Adjunct to Supportive Psychotherapy in Psychiatric Clinic. /bid; '4Bastian, 
J. W.: Pharmacology and Toxicology of Hydroxyphenamate. /bid; 5Bossinger, C. D.: Chemistry of 
Hydroxyphenamate. /bdid. 


ARMOUR PHARMACEUTICAL COMPANY, KANKAKEE, ILLINOIS 
Physicians who prefer generic names prescribe ‘‘Hydroxyphenamate, Armour.” 


*Stedman's Medical Dictionary 
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| speaking of FINE PRODUCTS, remember 
bowel NORMALIZERS of choice.... 


KONSYL 


for the obese patient 

with constipation or non-specific diarrhea 

Pure hemicelluloses, completely calorie-free, producing a 
soft-formed bulk of ideal consistency to stimulate normai 
peristalsis and thus precipitate easy passage of a bland 
stool without trauma and with a minimum of peri-anal soiling. 
Taken before meals in water, Konsyl helps to depress appetite. 


oe Safe, effective, economical. 


L.A.FORMULA 


for the thin, finicky patient 
with constipation or non-specific diarrhea 


Pure hemicelluloses, ultra-pulverized to unique particle size 
and simultaneously dispersed in highest-grade lactose and 
dextrose to insure unsurpassed palatability, likewise acting to 
precipitate easy passage of soft formed stools for maximum 
relief of abnormal bowel function. 


Taken in water or milk, L. A. Formula makes 
a velvety smooth mixture. Taken in citrus 
fruit juice, it is undetectable. 


Safe, effective, economical. 


Made by BURTON, PARSONS & COMPANY, Since 1932 
Onginators of Fine Hydrophilic Colloids ay 
Washington 9, D. C. 
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FOR YOUR PATIENT WITH DEPRESSION 


AMITRIPTYLINE HYDROCHLORIDE 


the antidepressant with a significant difference: 
¢ given orally or parenterally, ELAVIL provides 
PROMPT relief of associated anxiety, tension, 
and insomnia ¢ followed by control’ of 


SPAN OF ACTIVITY OF PSYCHOACTIVE DRUGS 


TRANQUILIZERS ANTIDEPRESSANTS 


@ asingle agent (not a combination of compounds) 


@ effective in all types of depression... particularly 
useful in depressed patients with predominant 
symptoms of anxiety and tension. 


@ may be used in ambulatory or hospitalized patients 
@ not an amine oxidase (MAO) inhibitor 
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SYMPOSIUM ON DEPRESSION 


with Special Studies of a New 
Antidepressant, Amitriptyline 


A SCIENTIFIC MEETING 


NEW YORK, N.Y. 


Maacn 4, 1961 


INVESTIGATOR 


DUNLOP, EDWIN: 
The treatment of 
depression in 
private practice. 


BENNETT, DOUGLAS: 
Treatment of 

depressive states 

with amitriptyline. 


SAUNDERS, JOHN C.: 
Antidepressives: the 
pith of affective therapy. 


OSTFELD, ADRIAN M.: 
Effects of an anti- 
depressant drug on tests 
of mood and perception. 


FINDINGS 


“Amitriptyline [ELAVIL] has a specific advantage over any anti- 
depressant currently available and | see increasing evidence of its 
usefulness in reducing tension, agitation and anxiety, as well as 
in relieving the depressive quality of the illness. Amitriptyline 
appears ... to combine better than any other antidepressant drug 
the successful treatment of anxiety at one end of the scale and 
depression at the other. Experience in the past has shown us that, 
when using electroshock or analeptics, although depression can 
be relieved, the accompanying anxiety eventually proves more 
troublesome than the depressive phase of the illness. Amitripty- 
line successfully bridges these divergent symptoms which are 
displayed in varying proportions in all depressive syndromes. 

“.. Approximately one hundred and twenty patients have been 
studied with amitriptyline during the last fifteen months. It is an 
effective antidepressant when employed in both hospital and 
ambulatory patients. Its dependability and freedom from toxicity 
and severe side effects merit further evaluation on a broader spec- 
trum of depressive disorders.” 


“In those cases showing a good response, early and dramatic 
improvement in sleeplessness resulted and many patients noted 
a feeling of relaxation. The ability of some patients to reduce their 
night sedatives after only a month’s treatment was unique in my 
experience of the treatment of depression.” 


“Its primary action in hospitalized psychotics is antidepressive; 
this along with its very low rate of side actions make it a drug of 
potentially frequent application in a broad spectrum of neuro- 
psychiatric diseases. ... Since a large part of any hospital popu- 
lation will reach a plateau if given only a tranquilizer or an ener- 
gizer, we suggest that amitriptyline alone be given prior to 
combination therapy, as this drug is easier and safer to administer 
and produces a significant improvement in a high percentage 
of cases (60-75).” 


“Finally, it appears that amitriptyline in the doses employed here 
is relatively effective in depressed states of neurotic proportions. 
Its freedom from severe side effects in doses that are therapeu- 
tically effective seems established in this patient population.” 
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mais symposium was published in 
mapcases of the Nervous System, 
ume 22, Section Two— Supplement, May 1961) 


INVESTIGATOR FINDINGS 


AYD, FRANK J., JR.: “Amitriptyline and imipramine induce similar side effects but, 
generally speaking, those of amitriptyline cause less subjective 
discomfort in patients than those of imipramine. 


“... Many of the factors that favor a satisfactory response to these 
drugs are also those clinically associated with the expectation of 
a good reaction to ECT. The danger lies in their general slowness 
in taking effect which makes their use hazardous for severely 
depressed suicidal patients who, preferably, should be treated 
with electroshock therapy. Otherwise, these compounds can be 
a satisfactory substitute for shock therapy for most depressed 
patients. Thus, these drugs have lessened the need for ECT. On 
those occasions when ECT is necessary, if the shock therapy is 
combined with an antidepressant, ECT can be dispensed with 
after a few treatments.” 


Acritique of 
antidepressants. 


COMPARISON OF THERAPEUTIC RESULTS 
WITH VARIOUS ANTIDEPRESSANTS 


IMPROVED PARTIALLY UNIMPROVED 
IMPROVED 
TT 50 AMITRIPTYLINE 50 50 
IMIPRAMINE > 


NIALAMIDE 


—- 40 40 PHENELZINE 40 


ISOCARBOXAZID 


at 


ISOCARBOXAZID 
PHENELZINE 
PHENELZINE 
ISOCARBOXAZID IMIPRAMINE 
IMIPRAMINE 
NIALAMIDE 
AMITRIPTYLINE 
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EXCERPTS FROM A 
SYMPOSIUM ON 
DEPRESSION 


(continued) 


AMITRIPTYLINE HYDROCHLOJ 


INVESTIGATOR FINDINGS 


DORFMAN, WILFRED: “In evaluating the effectiveness of amitriptyline in all these dif- 
Masked depression. ferent settings, it was considered to be effective in 17 of the 25 
patients (68%).” 
FELDMAN, PAUL E.: “Compared to other energizer compounds, particularly the hydra- 
Psychotherapy and zines, amitriptyline appears to be relatively nontoxic. The labo- 
chemotherapy ratory reports for the most part remained within normal limits. 
(amitriptyline) Occasionally, abnormal readings were reported, but these 
of anergic states. ees only sporadically and were not related to any clinical 
indings.” 


INDICATIONS: manic-depressive reaction—depressed phase; involutionai melancholia; reactive depression; schizo- 
affective depression; neurotic-depressive reaction; and these target symptoms: anxiety; depressed mood; insomnia; 
psychomotor retardation; functional somatic complaints; loss of interest; feelings of guilt; anorexia. May be used 
whether the emotional difficulty is a manifestation of neurosis or psychosis,’ and in ambulatory or hospitalized 
patients,'- 2-3 

USUAL ADULT DOSAGE: Tablets — initial dosage 25 to 50 mg. three times a day, depending on body weight, severity, 
and clinical disturbances. Dosage may be adjusted up or down depending upon the response of the patient. Some patients 
improve rapidly, although many depressed patients require four to six weeks of therapy before obtaining antidepressant 
response. For the ambulatory patient the dosage range for Tablets ELAVIL is 40 to 150 mg. daily. In the hospitalized 
patient, a daily dosage up to 300 mg. may be required. Injection ELAVIL may be given IM to rapidly calm depressed 
patients with symptoms of anxiety and tension while instituting therapy of the underlying depression. Initial therapy is 2 
to 3 cc. (20 to 30 mg.) IM, q.i.d. 

The natural course of depression is often many months in duration. Accordingly, it is appropriate to continue mainte- 
nance therapy for at least three months after the patient has achieved satisfactory improvement in order to lessen the 
possibility of relapse, which may occur if the patient’s depressive cycle is not complete. In the event of relapse, 
therapy with ELAVIL may be reinstituted. 

ELAVIL is not a monoamine oxidase (MAO) inhibitor. It does, however, augment or may even potentiate the action of MAO 
inhibitors. Thus, in patients who have been receiving MAO inhibitors, ELAVIL should be instituted cautiously after the 
effects of the MAO inhibitors have been dissipated. No evidence of drug-induced jaundice, agranulocytosis, or extrapyra- 
midal symptoms has been noted. Side effects with ELAVIL are seldom a problem and are not serious. They are dosage- 
related and have been readily reversible. Side effects (drowsiness, dizziness, nausea, excitement, hypotension, fine 
tremor, jitteriness, headache, heartburn, anorexia, increased perspiration, and skin rash), when they occur, are usually 
mild. However, as with all new therapeutic agents, careful observation of patients is recommended. As with other drugs 
possessing significant anticholinergic activity, ELAVIL is contraindicated in patients with glaucoma, prostatic hypertrophy 
and urinary retention. 

SUPPLY: Tablets, 10 mg. and 25 mg., in bottles of 100 and 1000. Injection (intramuscular), in 10-cc. vials, each cc. 
containing 10 mg. amitriptyline hydrochloride, 44 mg. dextrose, 1.5 mg. methylparaben, 0.2 mg. propylparaben, and 
water for injection q.s. 

REFERENCES: 1. Ayd, F. J., Jr.: Psychosomatics 1:320, Nov.-Dec. 1960. 2. Dorfman, W.: Psychosomatics 1:153, May-June 1960. 
3. Barsa, J. A., and Saunders, J. C.: Am. J. Psychiat. 117:739, Feb. 1961. 


Before prescribing or administering ELAVIL, the physician should consult the detailed inf ion on use ing the package or available on request. 
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IN PEPTIC ULCER 
AND HYPERACIDITY 
with associated 
tension and 

nervousness 


Typical gastric 
secretory gland 


SECRETION AT THE PARIETAL CELL LEVEL 


WACTISOL INHIBITS GASTRIC ACID 


suppresses gastric acid secretion at the parietal cell level 


decreases gastrointestinal hypermotility 
relieves nervousness and tension 


NACTISOL combines: 


NACTON® 4 mg. new inhibitor of gastric acid secretion and hypermotility 
polding methylsullslet reduces the total output of gastric HCl by about 


plus 
BUTISOL SODIUM® 15 mg. “daytime sedative” with highest therapeutic 
a index’ (highly effective, minimal side effects) 


e Side effects with NACTISOL therapy have been minimal.** 


NACTISOL* ...in scored, yellow tablets 


References 

1. Douthwaite, A. H.: The Development of the Treatment of Duodenal Ulcer, Proc. Roy. Soc. Med. 
51:1063-1068 (December) 1958. 2. Batferman, R. C., Groseman, A. J., Leifer, P., and Mouratoff, G. J.: 
Clinical Re-evaluation of Daytime Sedatives, Postgrad. Med. 26:502-509 (October) 1959. 3. Steigmann, F.: 
Clinical Report to McNeil Laboratories. 4. Lorber, S. H.: Clinical Report to McNeil Lab ies, Di b 
6, 1960. 5. Rider, J. A.: Clinical Report to McNeil Laboratories. 


McNEIL 3 McNEit LABORATORIES, INC., Fort Washington, Pa. *Trademark 
tU. S, Patent 
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an we measure the 
batient’s comfort? 


he physician can measure activity of the heart by means of electrocardiography. 
But he has no instrument—no objective test—for measuring comfort. 
For this, he must depend upon his own powers of observation and the 
batient’s own description of how he feels. 
Because these are, admittedly, subjective criteria, the validity of results 
inges entirely on the experience and objectivity of the investigators involved. 
Such well-qualified clinicians have reported that a new corticosteroid 
Heveloped in research laboratories of Upjohn actually raises the level of relief 
pbtainable with this type of therapy. 
This difference cannot be “proved.” It must be seen. And the only practical 
ay for you to do this is to evaluate this new drug critically in your own practice. 
Please do, at your first opportunity. We are confident that you will be glad you did. 


he new corticosteroid 
rom 
pjohn research 


tach tablet contains Alphadrol (fluprednisolone ) 0.75 mg. 
br 1.5 mg. Supplied in bottles of 25 and 100. 


he ant: inflammatory activity of Alphadrol is comparable to the best effects 
obtained in current practice. Results obtained with Alphadrol have been such 
as to warrant classifying it among the most efficient steroids now available. 
More than twice as potent as prednisolone, Alphadrol exhibits no new or 
Mbizarre side effects. Salt retention, edema or hypertension, potassium loss, 
anorexia, muscle weakness or muscle wasting, excessive appetite, abdominal 
ramping, or increased abdominal girth have not been a problem. 


Indications and effects 

The benefits of Alphadrol (anti-inflammatory, antiallergic, 
antirheumatic, antileukemic, antihemolytic) are indicated 
in acute rheumatic carditis, rheumatoid arthritis, asthma, 
hay fever and allergic disorders, dermatoses, blood dys- 
crasias, and ocular inflammatcry disease involving the 
posterior segment. 


Precautions and contraindications 
Patients on Alphadrol will usually experience dramatic 
m relief without developing such possible steroid side effects 


Copyright 1961, The Upjohn Company 
Trademark, Reg. U.S. Pat. Off. 
June, 1961 


as gastrointestinal intolerance, weight gain or weight loss, 
edema, hypertension, acne or emotional imbalance. 

As in all corticotherapy, however, there are certain pre- 
cautions to be observed. The presence of diabetes, osteo- 
porosis, chronic psychotic reactions, predisposition to 
thrombophlebitis, hypertension, congestive heart failure, 
renal insufficiency, or active tuberculosis necessitates care- 
ful control in the use of steroids. Like all corticosteroids, 
Alphadrol is contraindicated in patients with arrested 
tuberculosis, peptic ulcer, acute psychoses, Cushing’s syn- 
drome, herpes simplex keratitis, vaccinia, or varicella. 


The Upjohn Company, Kalamazoo, Michigan [Upjohn | \Pithyear 
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both are free of pain—but only one is on 


DILAUDID. 


(Dihydromorphinone HC!) 


swift, sure analgesia normally unmarred by nausea and vomiting 


DILAUDID provides unexcelled analgesia in acute cardiovascular conditions. Onset 
of relief from pain is almost immediate. The high therapeutic ratio of DILAUDID is 
commonly reflected by lack of nausea and vomiting—and marked freedom from 
other side-effects such as dizziness and somnolence. 


@ by mouth g@byneedie by rectum 
2 mg., 3mg., and 4 mg. 


May be habit forming—usual precautions should be observed as with other opiate analgesics. 


KNOLL PHARMACEUTICAL COMPANY onaxce, xew 
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IN MANY GASTROINTESTINAL DISORDERS, 


you may wish to try the simple measures first...dietary control, a 
good antacid, drastic reduction of smoking 
and drinking. Some of the less complicated 
gastrointestinal disorders will respond to 
this common-sense regimen. On the other 
hand, in many cases you will decide upon 
an anticholinergic. And while you're plan- 
ning the over-all regimen, one conclusion 
probably becomes inescapable: any lasting 
improvement depends also on control of the emotional component. 


FOR COMPREHENSIVE MANAGEMENT, 


Librax combines two exclusive developments of Roche research in 
a single capsule: Librium, the successor to 
the tranquilizers and Quarzan, a superior 
new anticholinergic agent. Librax helps 
control the anxiety and tension so frequent- 
ly associated with gastrointestinal disor- 
ders; does not cause diarrhea or other 
undesirable effects in the digestive tract. 
Quarzan offers effective antispasmodic- 
antisecretory action; produces fewer, less pronounced side reac- 
tions than other anticholinergic agents. Clinical trials have estab- 
lished the value of Librax specifically in the following conditions: 
peptic ulcer, gastritis, hyperchlorhydria, duodenitis, pylorospasm, 
ulcerative or spastic colitis, biliary dyskinesia, cardiospasm, and 
other functional or organic disorders of the gastrointestinal tract. 


Each Librax capsule provides 5 mg 
Librium HCl and 2.5 mg Quarzan Br. 


Consult literature and dosage 


information, available on NEW 
request, before prescribing. 

LIBRAX™’™: 

LIBRIUM® — 7-chloro-2-methylamino- 

5-phenyl-3H-1,4-benzodiazepine 4-oxide 

QUARZAN® — 1-methyl-3- 

benziloyloxyquinuclidinium 
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Clinically Proven 


in more than 750 published clinical studies 
and over six years of clinical use 


for the 


tense 
and 
Nervous 


patient 


Miltown is a known drug and a dependable friend. Its few 
side effects have been fully reported. There are no surprises 
in store for either the patient or the physician. This is why, 
despite the appearance of ‘‘new and different” tranquilizers, 
meprobamate (Miltown) is prescribed more often than any 
other tranquilizer in the world. 
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Outstandingly Safe 
and Effective 


1 simple dosage schedule relieves anxiety 
dependably — without altering 
sexual function 


92 does not produce ataxia 
3 no cumulative effects in long-term therapy 


4, does not produce Parkinson-like symptoms, 
liver damage or agranulocytosis 


5 does not muddle the mind or affect normal behavior 


Miltown: 


meprobamate (Wallace) 


Usual dosage: One or two 400 mg. tablets t.id. 

Supplied: 400 mg. scored tablets, 200 mg. sugar-coated 
tablets; bottles of 50. Also as MepROTABS®— 400 mg. 
unmarked, coated tablets; and in sustained-release 

capsules as MEPROSPAN®-400 and MEPROSPAN®-200 (containing 
respectively 400 mg. and 200 mg. meprobamate). 


(ff, WALLACE LABORATORIES / Cranbury, N. J. 
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Quality with Economy 


Clinically proved oral 
penicillin therapy that 
costs your patients less 


PENTIDS 


Squibb Penicillin G Potassium 


Available in these convenient dosage forms: Pentids 
‘400’ Tablets (400,000 u.) + Pentids ‘400’ for Syrup 
(400,000 u. per 5 cc. when prepared) + Pentids Tablets 
(200,000 u.) + Pentids for Syrup (200,000 u. per 5 cc. 
when prepared) + Pentid-Sulfas Tablets (200,000 u. 
with 0.5 Gm. triple sulfas) + Pentid-Sulfas for Syrup 
(200,000 u. with 0.5 Gm. triple sulfas per 5 cc. when 
prepared) + Pentids Capsules (200,000 u.) + Pentids 
Soluble Tablets (200,000 u.) 


For full information, Seas SQUIBB 


see your Squibb 


Produet Ref ity — 
or Product Brief. Quality— 
the Priceless Ingredient 


‘PENTIOS’® AND ‘PENTIO*"® ARE SQUIBB TRADEMARKS. 


_ This miniaturized EMG with 
loudspeaker output detects 
clinically invisible 
muscle action potentials, 
keeps patient exercising 
right muscle, speeds 
rehabilitation at minimum 
cost. Easily carried by 
_ shoulder strap or belt. 
Write Dept. M for literature 
and prices. 
Quick delivery. 


“ THE (MEDITRON ) COMPANY 
27 


; A Division of Crescent Engineering & Research Company 
5440 NORTH PECK ROAD © EL MONTE * CALIFORNIA 


30 ANNALS OF INTERNAL MEDICINE 
: 
=| | eo - 7.4 i- ae 
UN 
i 
4 ae 
ee Please Mention this Journal when writing to Advertisers oe 


MAALOX® 
RORER 


HTOROTIOE GEL) 


ANTACID — DEMULCENT 
NON-CONSTIPATING 
A coliotdat suspension of Magnesium ona 


Aluminum Mydrouides useful for the re 
Met of gastric Ryperacisity 


Shake Well Before Using 


in pat 
auMering trom 

KEEP BOTTLE TIGHTLY CLOSED 
KEEP FROM FREEZING 
WILLIAM H. RORER, Inc. 
0.5.4. 


NO TASTE FATIGUE 
EXCELLENT RESULTS 
NO CONSTIPATION 


the most widely prescribed and 
most wearable of all antacids 


suspension tablets 


Tablet Maalox No. 1 equivalent to 1 teaspoon Suspension 
Tablet Maalox No. 2 equivalent to 2 teaspoons Suspension 
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ANNALS OF INTERNAL MEDICINE 


Depo-Medrol was administered intra-articularly to 118 patients 
(250 injections) for disorders including rheumatoid arthritis, 


osteoarthritis, epicondylitis, and tendinitis. 

Relief of pain and swelling was marked or complete in 104 of 
the 118 (88.1%) ; duration of response to a single injection was 
more than three weeks in 89 patients (75.4%) and more than six 
weeks in 39 of these.’ “Post-injection flare-up was practically 


non-existent.””’ 


Indications and dosages 


Intra-articular, intrabursal and intra- 
tendinous injections of Depo-Medrol 
are useful for sustained anti-inflamma- 
tory effect and symptomatic relief in 
rheumatoid arthritis, osteoarthritis, 
bursitis, tendinitis, epicondylitis and 
other rheumatic disorders. 

Intra-articular dosage depends on 
the size of the joint and the severity of 
the condition. Injections may be re- 
peated, if necessary, at intervals of one 
to five weeks. A suggested dosage 
guide: Large joint, 20 to 80 mg.; me- 
dium joint, 10 to 40 mg.; small joint, 
4 to 10 mg. 

For administration directly into 
bursae, dosage may be 4 to 30 mg. (re- 
peat injections are usually not needed). 

For injection into the tendon sheath, 
4 to 30 mg. is a usual range (in recur- 
rent or chronic conditions, repeat in- 
jections may be needed). 


Precautions 


Depo-Medrol for local effect is contra- 
indicated in the presence of acute 
infectious conditions. Infrequently, 
atrophic changes in the dermis may 
form shallow depressions in the skin 
at the injection site, but these usually 
disappear in a few months. 


Depo-Medrol 40 mg. per cc. 
Each cc. contains: 
Medrol (methylprednisolone) 

acetate 
Polyethylene glycol 4000 ... 2 
Sodium chloride ... 8.7 mg. 
Myristyl-gamma-picolinium 

chloride 
Water for injection ........ q.s. 
Supplied: 1 cc. and 5 ce. vials 
20 mg. per cc. 
Each cc. contains: 
Medrol (methylprednisolone) 

acetate 
Polyethylene glycol 4000 ... 
Sodium chloride 
Myristyl-gamma-picolinium 

Water for injection ........ q.8. 


Supplied: 5 cc. vials 

1. Norcross, B. M., and Winter, J. A.: 
Methylprednisolone acetate: a single 
preparation suitable for both intra- 
articular and systemic use, New York 
J. Med. 61:552 (Feb. 15) 1961. 
"Trademark, Reg. U. S. Pat. Off. 
methylprednisolone acetate, Upjohn 


The Upjohn Company, Kalamazoo, Michigan 


October 1961 


relief 
within 
hours... 
lasting 
for 
weeks 


Depo- 
Medrol 
intra- 
articularly 


. THE UPJOHN COMPANY 


ve 
: 
f 
| Upjohn | 75th COPYRIGHT 196] 


effective 


ataractic 


yeth 


a difficult, 
agitated © 


“oldster’ 


“a threatened “suicic 


woman too “nervous” to wor 
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helps you relieve 
anxiety and tension 


When exaggerated anxiety and tension disturb 
your patients, prescribe EQUANIL L-A Capsules 
or EQUANIL to restore equanimity and relax 
muscle tension. 


EQUANIL, in either form, is predictable in action 
and well tolerated. It has been proved effective 
in millions of patients and its relative safety in 
use recorded in hundreds of reports. 


EQUANIL L-A Capsules and EQUANIL do not cause 
ataxia, extrapyramidal symptoms, or undue seda- 
tion. Normal ability to perform work is undimin- 
ished. EQUANIL L-A Capsules permit uninter- 
rupted therapy with only twice-a-day dosage. 


meprobamate, 
Wyeth 
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The effectiveness of EQUANIL has been docu- 
mented in hundreds of published studies and 
proved in millions of patients. The following 
are abstracts from recent reports that further 
testify to the usefulness of EQUANIL. 


in anxiety and tension 


Rickels and associates,' in a double-blind, con- 
trolled study, compared meprobamate with 
other drugs in psychoneurotic out-patients 
exhibiting anxiety, tension and mild depres- 
sion without evidence of organic disease. Of all 
drugs used “Therapy with meprobamate 
always produced the more marked change 
toward significant improvement and most 
often showed a significant difference between 
drug and placebo. . . .”” 


Meprobamate also helped alleviate insomnia 
by relaxing tense muscles, freeing pent-up 
energy and diminishing proprioceptive stimull, 
thus allowing natural sleep. Meprobamate 
was noted to be especially effective in relieving 
insomnia at night without producing the drow- 
siness during the day associated with some 
tranquilizers. 


CLINICAL USE CONFIRMS EFFICACY 


in headache and depression of premenstrual 
tension 


In a recent study,? EQUANIL was used to 
relieve irritability, depression and headache 
in premenstrual tension. Therapy was begun 
nine days prior to date of expected menstrua- 
tion and continued until menstruation com- 
menced. EQUANIL effected complete or pro- 
nounced relief of premenstrual symptoms in 
over half the patients studied. 


in the symptoms of the menopause 


Pollak* in a double-blind trial noted that 
EQUANIL reduced lethargy and irritability 
associated with the menopause. The investi- 
gator stated: “The troublesome symptoms 
of undue lethargy and fatigue and the disturb- 
ing symptoms of irritability and nervousness 
were markedly improved by meprobamate 
[EQUANIL]....’’ EQUANIL also imparted a 
general feeling of well-being. 


References: 1. Rickels, K., et al.: J. Am. Med. Assoc. 
171:1649 (Nov. 21) 1959. 2. Appleby, B.P.: Brit. Med. 
J. 1:391 (Feb. 6) 1960. 3. Pollak, M.: Practitioner 
184:231 (Feb.) 1960. 


For further information on limitations, administration and prescribing of EQUANIL and EQuANIL L-A Capsules, 


see descriptive literature or current Direction Circular. 


Wyeth Laboratories Philadelphia 1, Pa. 
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calms and controls 
the moderately 
disturbed patient 


In behavioral disorders such as senile agitation, 
PROZINE helps restore patterns of normality. 
Psychomotor hyperactivity is reduced, and symptoms 
of apprehension, confusion and irritability 

are brought under control. 

Rehabilitation of the patient is often significantly eased. 


New Half-Strength Capsules 

@ aid your medical management by permitting 
more precise dosage titration 

@ permit many patients to be started and 
often maintained on lower dosages 

e help avoid or minimize possibility of side reactions, 
such as drowsiness, by reducing dosage regimen 


new half-strength capsules 

100 mg. meprobamate, 12.5 mg. promazine hydrochloride 
full-strength capsules 

200 mg. meprobamate, 25 mg. promazine hydrochloride 


For further information on limitations, administra- 
tion and prescribing of PROZINE, see descriptive 
literature or current Direction Circular. 


Wyeth Laboratories Philadelphia 1, Pa. 
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CLINICAL USE 
CONFIRMS EFFICACY 


PROZINE provides therapeutic benefits that 
help you manage your patients with moder- 
ate to moderately severe emotional disturb- 
ances. PROZINE reduces motor excitability 
as well as apprehension, agitation, anxiety 
and tension. The following abstracts from 
important clinical papers testify to the use- 
fulness of PROZINE. 


in patients with abnormal reactivity patterns 
Grosjean! studied the use of PROZINE in 
30 patients exhibiting abnormal reactivity 
to their environment, or with true psychotic 
illness. The patients, ranging in age from 
25 to 70 years, also received psychotherapy 
and electrotherapy during the study. 
Grosjean reported: ‘“The results were satis- 
factory in all 30 patients. No side reactions 
occurred. Prozine was especially helpful in 
reducing anxiety and tension as well as in 
modifying the abnormal pattern of behavior 
in these patients. Interpersonal relationships 
with the patient were enhanced, making the 
patients more amenable to psychotherapy.” 
The author concluded that ‘‘It [PROZINE] is 
valuable not only in psychotic and neurotic 
illnesses, but also in basic character dis- 
turbances, many of which are refractory 
to most forms of therapy.” 


in patients with psychoses 

or severe psychoneuroses 

Robertson? found PROZINE effective in help- 
ing relieve symptoms associated with schizo- 
phrenic derangements, psychoses, organic 
syndromes, severe character disorders and 
psychoneurotic disturbances. PROZINE elimi- 
nated or decreased autonomic reactivity, 
thereby aiding psychotherapy in the neu- 
roses. PROZINE relieved the agitation and 
fearfulness associated with depression. In 
all patients studied, PROZINE aided therapy 
by consistently minimizing restlessness, 
agitation and overactivity. No side effects 
were observed. 

References: 1. Grosjean, J.H.: Rocky Mt. Med. J. 


57:37 (Nov.) 1960. 2. Robertson, R.B.: Diseases of 
Nervous System 21:165 (March) 1960. 


For further information on limitations, administra- 
tion and prescribing of PROZINE, see descriptive 
literature or current Direction Circular. 


Wyeth Laboratories Philadelphia 1, Pa. 
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brings the acute psychotic 
episode under control 


SPARINE provides rapid control of the patient undergoing an acute psychotic episode. 
It affords prompt, positive relief of CNS excitation, apprehension, and acute agitation. 


SPARINE is also a useful adjunct in treating the postalcoholic syndrome: delirium 
tremens, hallucinosis, tremulousness, inebriation. 


In medical emergencies, SPARINE aids your diagnosis and management by controlling 


SPARINE has been proved highly effective in man- 
agement of acute manifestations of severe mental 
and emotional disturbances. Rapid control of psy- 
chotic behavior is quickly achieved by IV or IM 
administration. Follow-up maintenance therapy 
is usually obtained with tablets or syrup. The 
following abstracts from important clinical stud- 
ies further testify to the usefulness of SPARINE. 


in acute alcoholic intoxication 


Figurelli! noted that the use of SPARINE in cases 
of acute alcoholism controlled symptoms of active 
delirium, as well as nausea and vomiting, and re- 
duced mortality rates. According to Figurelli 
“...medication with promazine |SPARINE] en- 
ables more rapid control of delirium, eliminates 
the prolonged and more expensive therapeutic 
measures which formerly were the only recourse 
...and permits earlier return of the patient to 
gainful occupation.’’ Parenteral SPARINE was 
usually used initially by Figurelli; oral SPARINE 
was used for maintenance. No precipitous drop in 
blood pressure occurred in the series of patients 
studied by Figurelli. 


Note: The degree of central nervous system de- 
pression induced by SPARINE has not been great; 
however, in the acutely inebriated person the 
initial dose should not exceed that recommended 
to be sure that the depressant effect of alcohol is 
not enhanced. SPARINE should not be used in 
comatose states due to central nervous system 
depressants (alcohol, barbiturates, opiates, etc.). 
In patients with cerebral arteriosclerosis, coro- 
nary heart disease, or other conditions where a 


nausea and vomiting, hiccups, agitation, fear, and apprehension. 


CLINICAL USE CONFIRMS EFFICACY 


drop in blood pressure may be undesirable, 
SPARINE should be used with caution. 


in acute behavior disorders 


Fink and Vlavianos? reported that with SPARINE 
“Violence and acute overactivity were minimized, 
and combativeness was reduced. The patients be- 
came more co-operative.” SPARINE did not impair 
mental acuity. Insomnia was reduced in all over- 
active patients. Patients with hallucinations or 
delusions generally improved as long as medica- 
tion was continued. Acute hallucinations were 
quickly relieved. At the end of these studies of 
200 ward patients: 37 were released ; 41 were trans- 
ferred to an open ward with privileges and were 
being considered for release. No side effects were 
observed. 


for patients reacting adversely to other ataraxics 


SPARINE was used? to treat chronic hospitalized 
psychotic patients ranging in age from 16 to 88 
years. Improvement was noted in 72 percent of 
180 patients treated. Psychotherapy was facili- 
tated so that 26 patients were able to be released 
from the hospital. Of 58 patients who were placed 
on SPARINE because of complications resulting 
from other ataraxic therapy, 49 (85 percent) 
showed resolution of complications and were able 
to be maintained on SPARINE. 

References: 1. Figurelli, F.A.: J. Am. Med. Assoc. 166:747 (Feb. 15) 


1958. 2. Fink, L., and Viavianos, G.: Psychiat. Quart. 32:532 (July 

1958. 3. Graffeo, A.J.: Am. J. Psychiat. 116:842 (March) 1960. 
For further information on limitations, administration, and prescrib- 
ing of Sparine, see descriptive literature or current Direction Circular. 


Wyeth Laboratories Philadelphia 1, Pa. 
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INJECTION 


ARAMINE 


(metaramino!) 


A Strong pressor effect with a myocardial-stim- 
ulating action in experimental studies,”’ Tens 
of thousands of intramuscular and subcutaneous 
injections. ... Not a single instance of tissue in- 
jury was observed,” 


ARAMINE can be administered for pressor effect by any 
route—subcutaneous, direct intravenous, intramuscular, 
intravenous infusion. No slough reported when injected 
into preferred vein of arm. Minimal risk of causing 
arrhythmias. 

Onset of action (intravenous): 1 to 2 minutes. 

ARAMINE is always ready for immediate use—no dilution 
needed. 

ARAMINE is also valuable in shock accompanying ana- 
phylaxis, brain damage, infectious disease, hemorrhage, 
surgery, trauma. 

Supplied: In 1-cc. ampuls and 10-cc. vials (10 mg. metaraminol present as the bitartrate per cc.). 
ARAMINE is a trademark of Merck & Co., INC. 

Additional information is available to physicians on request. 

1. Selzer, A., and Rytand, D. A.: COUNCIL ON DRUGS, Report to the Council, J.A.M.A. 168:762, 


(Oct. 11) 1958. 
2. Weil, M. H.: J.A.M.A. 171:1868, (Nov. 28) 1959, 


m“Qo) MERCK SHARP & DOHME, Division of Merck & Co., INC., West Point, Pa. 
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Remarkably useful in a wide variety of 
inflammatory conditions, including: 
rheumatoid arthritis, spondylitis, 
osteoarthritis’; gout,':’*; acute superficial 
thrombophlebitis’:'®; painful shoulder 
(peritendinitis, capsulitis, bursitis, and acute 
arthritis of that joint)'’; severe forms of a 
variety of local inflammatory conditions.'':'?:"” 


The physician should be thoroughly familiar 
with the dosage, side effects, precautions 
and contraindications of Tandearil before 
prescribing. 


Ful! product information available 
on request. 


more specific than steroids — Acts directly 
on the inflammatory lesion without altering 
pituitary-adrenal function...without 
impairing immunity responses.'':'* 


more dependably absorbed than enzymes — 
Tandearil, a simple, non-protein molecule, 
is rapidly and completely absorbed,*:'* 
consistently providing effective blood levels. 


1081-61 


brand of oxyphenb 


in nonhormonal 
anti-inflammatory 
thera 


far more potent than salicylates — 
Anti-inflammatory potency of Tandearil 
markedly superior to aspirin.?:'° 


availability: 
Round, tan, sugar-coated tablets of 100 mg. 
in bottles of 100 and 1000. 


Geigy Pharmaceuticals 
Division of Geigy Chemical Corporation 
Ardsley, New York 


references: 

1. Graham, W.: Canad. M. A. J. 82:1005 (May 14) 
1960. 2. Vaughn, P. P.; Howell, D. S., and Kiem, 

1. M.: Arth. and Rheumat. 2:212, 1959. 3. O'Reilly, 
T. J.: J. Irish M. A. 46:106, 1960. 4. Cardoe, N.: 
Ann. Rheumat. Dis. 18:244, 1959. 5. Robichaux, E.: 
General Practice 24:14, 1961. 6. Brooke, J. W.: 
Western Med. 2:81, 1961. 7. Connell, J. F., Jr., and 
Rousselot, L. M.: Am. J. Surg. 98:31, 1959. 8. Brodie, 
B. B., et al., in Contemporary Rheumatology 1956, 
p. 600. 9. Stein, |. D.: Ann. N. +. Acad. Sc. 86:307 
(March 30) 1960. 10. Barczyk, W., and Roth, W.: 
Praxis 49:589, 1960. 11. Miller, J. M., et al.: 
Antibiotic Med. and Clin. Therap. 7:109, 1960. 

12. Connell, J. F., Jr., and Rousselot, L. M.: Am. J. 
Surg. 97:429, 1959. 13. Summary of individual case 
histories submitted to Geigy. 14. Domenjoz, R.: 
Ann. N. Y. Acad. Sc. 86:263, 1960. 15. Smyth, C. J.: 
Ann. N. Y. Acad. Sc. 86:292, 1960. 16. Yu, T. F., 

et al.: J. Pharmacol. and Exper. Therap. 123:63, 
1958. 
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life normal again for the 


Often the only therapy needed to control blood pressure and relieve 


symptoms ..potentiates other antihypertensives when used adjunctively 
..-Minimal side effects...economically priced. 

For complete details, consult latest Schering literature available from your Schering Rep- 
resentative or Medical Services Department, Schering Corporation, Bloomfield, N. J. $-868 


she wakes trichlormethiazide 
refreshed 


morning dose controls 
blood pressure all day 


her food tastes better 
(thanks to salt liberalization) 


“cardiac fears’’ allayed 


(zest for life returns) 
(shopping easier) 
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IN FUNCTIONAL G.I. AND 
BILIARY DISTURBANCES 

... TO EACH PATIENT 
ACCORDING TO THE NEED 


DECHOLIN-BB 


Hydrocholeretic « Antispasmodic « Sedative...to reduce 
TENSION and anxiety-induced dysfunction of G.I. and bili- 
ary tracts...and also relieve both smooth-muscle spasm and 
biliary/intestinal stasis 

butabarbital sodium 15 mg. (4 gr.) 
(Warning-—may be habit forming) 

dehydrocholic acid, AMES 250 mg. (3% gr.) 
belladonna extract 10 mg. (% gr.) 


DECHOLIN 


with Belladonna 


Hydrocholeretic—Antispasmodic...to relax SPASM of 
smooth muscle of G.I. tract and sphincter of Oddi...and 
also counteract biliary/intestinal stasis 


dehydrocholic acid, AMES 250 mg. (3% gr.) 
belladonna extract ; 10 mg. (% gr.) 


DECHOLIN 


Hydrocholeretic...to combat STASIS in bowel and biliary 
tract... by activating biliary function with a greatly increased 
flow of aqueous “therapeutic” bile 


t Ae dehydrocholic acid, AMES ..... mg, (3% gr.) 
Stasi 
Average adult dose: 1 or, if necessary, 2 tablets three times daily. 

Side effects: DECHOLIN by itself, or as an ingredient, may cause transitory diarrhea. Belladonna in 
DECHOLIN with Belladonna and DecHoLIN-BB may cause blurred vision and dryness of mouth. 
Contraindications: Biliary tract obstruction, acute hepatitis, and (for DECHOLIN with Belladonna and 
DECHOLIN-BB) glaucoma. 

Precautions: Periodically check patients on DecHoLIN with Belladonna and DecHo.In-BB for increased 
intraocular pressure. Also observe patients on DecHOLIN-BB for evidence of barbiturate habituation or 
addiction, and warn drivers against any risk of drowsiness. 

Available: DECHOLIN-BB, in bottles of 100 tablets; DECHOLIN with Belladonna and DecHo Lin, in bottles of 
100 and 500. tet 


AMES 


COMPANY, INC 
Elkhart « Indiona 
Toronto * Canada 
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(mebutamate, Wallace) 
CENTRAL ACTING PRESSURE LOWERING AGENT 


ANNOUNCING 


A new drug that works in a new wa 
to control blood pressure p 
without serious side effects 
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CAPLAY 


lamate, Wall. 
CENTRAL ACTING "PRESSURE LOWERING AGENT 


Capla is a new kind of drug to treat 
hypertension. Chemically, Capla is 
2-methyl-2-sec- butyl-1, 3-propane- 
diol dicarbamate. It is unrelated 
chemically to any other antihyper- 
tensive agent. Capla does not block 
ganglia, reduce blood volume or in- 
terfere with neurohormonal balance. 


Capla acts 
New therapy 
centrally at for hypertension 


Because of its action at the brain- 


the brainstem stem vasomotor control center, 


Capla is a new therapy for hyperten- 


vas omot or center sion. It is effective alone in the treat- 


ment of mild to moderate hyper- 


Red blood by central action: tension, and can be combined with 
educes Diood pressure Dy Central action; 


is not a ganglionic blocker hypertensives in more severe cases. 


Exceptionally 
well tolerated 


Capla acts rapidly, producing sub- 
stantial blood pressure reduction 
within two hours, yet it does not 
produce postural hypotension. It 
has proved exceptionally well tol- 
erated in clinical use and has no 
known contraindications. Capla has 
not produced changes in renal, hem- 
atological, hepatic or endocrine func- 
tion. It is rapidly eliminated and has 
no cumulative effects. 
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Controls 

blood pressure 
without serious 
side effects 


Capla does not produce depression, 
postural hypotension, nasal congestion 
or gastric hyperacidity 


CENTRAL ACTING PRESSURE LOWERING AGENT 


CAPLA” 


(mebutamate, Wallace) 


Capla helps minimize one of the 
most difficult problems of hyperten- 
sion therapy — unwanted and often 
serious side effects. 

With Capla you have effective 
therapy without the unpleasant 
side effects which often cause pa- 
tients to abandon treatment. 

Side effects with Capla, when they 
do occur, are mild and usually tran- 
sient. Transient drowsiness some- 
times occurs, usually at higher dos- 
age. 

Mild calming effect 


Patients on Capla often report a 
mild calming effect. This effect, to- 
gether with the unusual freedom 
from serious side effects, makes ther- 
apy gratifying for both the patient 
and the physician. 


Compatible 
with other drugs 
Hypertensive patients with other 
disorders can receive Capla along 
with other medications. 

For example, patients with con- 
gestive heart failure, angina, and 
diabetes mellitus can receive Capla 
along with such medications as digi- 
talis, nitrates, and insulin—without 
aggravating these other disorders. 
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butamate, Wallace) 
CENTRAL actina PRESSURE LOWERING AGENT 


CLINICAL & PHARMACOLOGICAL REPORTS 


1. Berger, F. M., and Margolin, S.: A Centrally Acting Blood Pressure Lowering 
Agent (W-S83). Fed. Proc. 20.113 (March) 1961. 2. Diamond, S., and Schwartz, M 


Scientific Exhibit at til, State Med Soc. Chicago, (May) 1961. 3. Douglas, J. F., Lud- 
u wig, B. J., Ginsberg, T. and Berger, F. M.> Studies on W-583 Metabolism. Fed. Proc 
ryt March 1961. 4. Duarte, C., Brest, A. N., Kodama, R., Naso, F., and Moyer, 


H.: Observations on the Antihypertensive Etfectiveness of a New ‘Propanediot 
Gicncoane W-583). Curr. Ther Res., 2:148-52 (May) 1960. §. DuChez, J. W., Scien- 


® ] tific Exhibit at Amer. Academy of Gen. Practice, Miami, (April) 1961. 6. Kletzkin, 
l 1n M., and Berger, F. M.: A Centrally Acting Antipressor Agent. Fed. Proc. 20:113 
V (March) 1961. 7. Mulinos, MG itic Exhibit at Amer. Coll. Card. New York, 
(May) 1961. 8. Mulinos, M. G yd, L. J. and Cronk, G. A.: Human 
li ] 


Pharmacology Studies with W-583 Fed Proc. 20.113 (March) 1961 9. Shubin, H, 
Scientific Exhibit, Amer. Coll. Card. New York, (May) 1961 


Average Reductions In Systolic And Diastolic Blood Pressure Reported With Capla 
(325 patients) 


mm/Hg MILD MODERATE SEVERE 


B.P. up to 180/100 B.P. from 180/100 to 210/115 B.P. over 210/115 


200 | 
as. 


Before After Before After 
Usual dose, Capla 300 mg., q.i.d.—duration of therapy, 3 weeks to over 1 year. 


These data show that Capla reduces both systolic and diastolic blood pressure, usu- 
ally in proportion to initial pre-treatment elevations. 


DOSAGE: the recommended dose of Capla is one 300 mg. 
tablet three or four times daily, before meals and at 


. bedtime. The dosage should be adjusted to individual 
requirements; for example, older patients may require 
lower dosage. 

CENTRAL ACTING PRESSURE LOWERING AGENT COMPOSITION: each white, scored tablet contains 300 
mg. of Capla (mebutamate, Wallace). 
WW Wallace Laboratories SUPPLIED: bottles of 100, scored tablets. 
Afe Cranbury, New Jersey Literature and samples to physicians on request. 
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In coronary 
shock 
time Is 

life 


Use 
Levophed 


first 
to be sure 


Most dependable 


vasopressor available! 
Elevates blood pressure 

when others fail? 

Increases coronary blood flow 
as much as 500 per cent 


Safer because it is 
controllable at all times* 


Doubles the survival rate 
in coronary shock® 


New, simple protection 


against possible skin damage’ 
The routine addition of 5 or 

10 milligrams of Regitine® 
(phentolamine) directly to the 
liter flask containing Levophed 
has been shown to prevent 

the development of skin 
necrosis if extravasation occurs.2 
With Levophed-Regitine 
mixtures skin slough did not 
result in any of 33 extrav- 
asations observed.? Regitine 

did not affect the pressor 

action of Levophed when 
administered as prescribed. 


Lifesaving 


Levophed 


Bitartrate 
Brand of levarterenol bitartrate 
References: 1. Heller, E. M.: 
Canad. M.A.J. 82:917, April 30, 1960. 
2. Zucker, Gary; Eisinger, R. P.; 
Floch, M. H., and Singer, M. M.: 
Circulation 22:935, Nov., 1960. 
3. Williams, J. H., and Corday, Eliot: 
Dis. Chest 35:561, May, 1959. 
4. Corday, Eliot, and others: Ann. 
Int. Med. 50:535, March, 1959. 
5. Miller, A. J., and Moser, E. A.: 
J.A.M.A. 169:2000, April 25, 1959. 


LABORATORIES 
New York 18, N. Y. 

Levophed (brand of levarterenol), 

trademark reg. U.S. Pat. Off. 


Regitine, trademark Ciba Pharmaceutical 
Products Inc, 
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Iron utilization improves the picture 


Since iron utilization is regulated principally by the hormone, erythropoietin, many anemic patients fail 


to respond adequately to iron alone because of low erythropoietin levels. However, RONCOVITE®-mf— 
containing cobalt, the only therapeutic agent that increases formation of erythropoietin 


has proved 
singularly successful in iron-deficiency anemia, whether due to chronic blood loss, absorption dysfunc- 
tion, or increased iron demands.2® Through cobalt-stimulated erythropoietin, RONCOVITE-mf improves 
iron utilization and prod re rapid increases in hemoglobin and red cells. 


RONCOVITE:mf 


A.: Use of C t-lron Therapy 
1960. (6) St al Observations on tron 
n Pregnancy, Southwestern Med. 41:633, 1960. LLOYD BROTHERS, INC. 


Cincinnati 29, Ohio 


a 
dh 
ay Each tablet contains: cobalt 4 balt as Co, 3.7 mg.), 15 mg Me 
: ferrous sulfate, exsiccated mg. References: (1) Beutler, E., and 
: Buttenweiser, E.: The Regulation of tron Abs tion: 1. A Search for 
a 3 Humoral Factors, J. Lab. & ( Med. 55:274, 1960. (2) Hill, J. M.; igs 
eae 5 Lajous j and Set astian, F Cobalt Therapy in Anemia Texas | 
aaa tt Med. 51:686, 1955. (3) Ausman Cobait-iron Therapy for Com 
i mon Types of Anemia rr et 76 29 56. (4 aig, P. E : 
5) Gosselin 
Therap. 2:45 
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Arrest the Coughs 
that Steal Sleep... 


HRONICcC SINUSITIS 


PHARYNGITIS 


LDS 


INFLUENZA-CO 


TUSSIONEX 


A ‘Strasionic’ Antitussive * Dihydrocodeinone Resin—Phenyltoloxamine Resin 


8-12 Hour Cough Control with a Single Dose 


e Permits Natural Discharge of Mucus 


e Predictable Antitussive Action with Minimum Amount of 
Narcotic through 'Strasionic’ Release 


TWO FORMS: Tussionex Thixaire™ Suspension e Tussionex Tablets 


Each teaspoonful (5c.c.) or tablet provides 5 mg. dihydroco- Dose: 1 teaspoonful or tablet q 12h. Children under 1 year, 
deinone and 10 mg. phenyltoloxamine as resin complexes. Y% teaspoonful q12h; 1-5 years, 4% teaspoonful q12h. 


Rx only. Class B taxable narcotic. 


Tussionex—made and marketed only by 


STRASENBURGH 
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EPIDEMIC OBESITY 


your patients need 
your kinds of help 


The slender willpower of the obese patient is no match for the heavyweight forces of 
commercial temptation. Millions of dollars are spent to obsess him with the fattening, 
forbidden foods that have made obesity ‘‘epidemic’’ . . . while more millions promote 
the latest fads in diets. No wonder the patient, bedeviled and bewildered, loses the 
struggle against temptation . . 


For willpower alone is not enough. Your kinds of help are sorely needed. You 
alone can meet the patient's individual need for authoritative diagnosis and 
advice in the struggle against overweight. You alone can help the patient 
deal with underlying emotional factors and establish sensible eating habits. 


It can be a difficult task. Temptation sometimes triumphs. But not as often, 
when your kinds of help include your selective use of . . . 


for “sedentary” overeaters 


® 
«a oy ETA 4 & a ‘strasionic’ release anoretic 


Each capsule of each strength con- nervous stimulation. Accidental BIPHETAMINE ‘20° 

tains equal parts of d-amphetamine overdose may be treated by lavage ome) 

and dl-amphetamine as cation ex and sedation. Precaution: Although ad 

change resin complexes of sulfo singularly free from side effects, 

nated polystyrene. Effects: 10-14 use with initial care in patients 4 Ye? 

hour appetite appeasement with hypersensitive to  sympathomi- BIPHETAMINE ‘12% 

mild invigoration. Side Effects metic compounds, in coronary 2.5 mg) 

When they occur, these may in lisease, severe hypertension or 

clude dryness of mouth, insomnia cardiac irregularity 

and other signs of mild central BIPHETAMINE “7A 
(7.5 m™¢.) 


for “active” overeaters 


lo NAM a ‘strasionic’ release anoretic 


PHENTERMINE RES! 


Each capsule of each strength con- ulation. Accidental overdose may 

tains phentermine (phenyl-tert.- be treated by lavage and sedation. 
butylamine) as a cation exchange Precaution Although singularly IONAMIN 30 
resin complex of sulfonated poly- free from side effects, use with (30 mg.) 
styrene. Effects: 10. initial care in patients hypersensi- 

appe nent. Side Effects: When tive to sympathomimetic com- 
they occur, these may include dry- pounds, in coronary disease, severe IONAMIN Is 
ness of mouth, insomnia, and other hypertension orcardiac irregularity. (15 mg.) 


signs of mild central nervous stim- 


for “refractory” overeaters 


® 
ETAM a E-T a ‘strasionic’ release anoretic 


RESIN 

Each capsule of each strength con- occur, these may include dryness 
tains 40 mg. Tuazole® (2-methyl-3- of mouth, insomnia, and other BIPHETAMINE-T ‘20’ 
orthotolyl-quinazolone) and equal signs of mild central nervous 
parts of d-amphetamine and dl- stimulation. Accidental overdose 
amphetamine—all as cation ex- may be treated by lavage, cathar- 

change resin complexes of sulfo- sis and _ sedation. Precaution: 
nated polystyrene. Effects: 10-14 Initiate treatment cautiously in BIPHETAMINE-T 12)" 
hour appetite appeasement with hypertension, cardiac disease and 
mild invigoration and reduction of in patients hypersensitive to 


anxiety. Side Effects: When they sympathomimetic agents. 


Single Capsule Daily Dose 10 to 14 hours before retiring 
STRASENBURGH 
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‘STRASIONIC' 
RELEASE 
MEANS 
SUSTAINED 


RELIEF 


AKALON-T 'S' 5 mg. Methscopolamine and 20 
mg. Tuazole (Brand of 2-methyl-3-orthotolyl-quinazo- 
lone) as cation exchange resin complexes of sulfo- 
nated polystyrene. 

AKALON-T ‘IO’ 10 mg. Methscopolamine and 40 
mg. Tuazole (Brand of 2-methyl-3-orthotolyl-quinazo- 
lone) as cation exchange resin complexes of sulfo- 
nated polystyrene. 

INDICATIONS: Peptic ulcer, gastroenteritis, painful gastro- 
intestinal spasm, hyperacidity, dyspepsia. 

DOSE: One capsule q12h. 

EFFECTS: 8-12 hour anti lytic and gastro- 
intestinal calmative action, with, a single dose. 


SIDE EFFECTS: In case of overdosage, side effects are 
those of potent anticholinergics—dry mouth, blurred vision, 
dizziness, difficulty in voiding, constipation. 

PRECAUTION: Use with caution in patients with p ti 
hypertrophy, or with a history of urinary tract retention veer 
ary to other anticholinergic drugs. 

CONTRAINDICATIONS: Glaucoma, urinary bladder neck 
obstruction and pyloric obstructions 


Lasorarories 


DIV WALLACE & TIERNAN INC 


STRASENBURGH 


ROCHESTER. NEW YORK USA 


Originators of 'Strasionic’ (sustained ionic) Release 


HOUR POTENT AN ICHOLINERGIC ACTION WITH SIN GLE CA SULE DOSE 
WITH CAPSULE D Te 

| 

= | 
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peripherat blood vessels without causing : severe flushing or hypotension. Tigan 
selective of impulses without drowsiness, tranquilization 


ADULT DOSAGE: One or two capa three times daily. NOTE: Side effects 


flushing and an occasional case of skin rash, which disappeared when medicati 
cations, but as with any new drug, patients should be rved periodically nae 
— brand of nicotinyl alcohol ethylaminoethoxy)-N-( 


-NEW PRODUCT | ~ q 
impaired cerebral circulatio q 
FIC ACTIONS. @ FEWER SIDE REACTIONS New 
vertigo. It relieves the varied s ew Tigacol facilitates the 
ion oro nonspeci abyr i thitis -_Me iere’: 4 
ific origin. Tigacc itis, Meniere's syndro = 
_nerinharal vasodilator ar g col offers you the clinicall 
controls nausea and v 4 
the complaint is “‘dizzi 


of decongestants 
for effective i | for those patients 
i who need 
\), added potency 


the antihistamine 
most likely to succeed 


two highly approved 
decongestants 


the expectorant that 
works best 


additional cough 


suppressant action 
(in Dimetane Expectorant-DC) 


Dimetane Expectorant with Codeine Phosphate e A.H. ROBINS CO., INC., RICHMOND 20, VIRGINIA 
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fen years of world-wide experience...alm« 
ublished reports ... have progressively ent 
wiezolidir as the leading nonhormonal ant): 
agent. 
in virtually all forms of arthritic disorder, 
Btiords brompt symptomatic and objective” 
Ment without development of tolerance. . 
danger of hypercortisonism. 
Bulazolidin®, brand of phenylbutazone, te 
100 mg.; Butazolidin® alka capsuies co: 
Butazolidin, 100 mg.; dried aluminum hydro. 
400 mg.; Magnesium trisilicate, 150 mg.; 
pine methyibromide, 1.25 mg. 


Geigy Pharmaceuticals 
Division of Geigy Chemica! Corporation 
Ardsley, New York BU 564-6 
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this is 


PLEXONAL 


& (ACTUAL SIZE AND SHAPE) 


* Optimum results are 
obtained by gradually 
increasing the dosage to 
the maximum the patient 
can tolerate without the 
appearance of drowsiness. 
The following procedure 
for dosage adjustment has 
proven highly successful: 
Take one tablet 2 times 
bes pet day for 2 days. On the 
third day increase the 
daily dosage by one tablet. 
Similarly increase the 
dose every third day 
thereafter, to the point 
of drowsiness. 
For example, if one tablet 
4 times a day produces 
an obvious sleepy feeling, 
and on three the patient 
is comfortable, then the 
proper dose will be three 
tablets per day. 


Superior daytime relaxing agent 


(NOT A TRANQUILIZER) 


Comparative clinical studies show that PLEXONAL is superior 
to meprobamate or barbiturates for daytime relaxation” 


“Plexonal was preferred (superior therapeutic effect) by 73.7 per cent 
of the patients, whereas 11.1 per cent preferred meprobamate, a ratio of 
6.6 to 1... . 30.5 per cent noted adverse reactions to meprobamate 

as compared to 7 per cent in respect to Plexonal. . . . Plexonal gave better 
results than did any of the sedative or relaxing agents that have been 
available during our experience covering the previous 15 years.’”" 


In 26 older age cardiac patients, “A comparison of Plexonal with the 
therapy previously employed showed that 17 did better on Plexonal 
than on meprobamate, 6 did better on meprobamate than on Plexonal 
and 3 responded the same to both.’” 


Indications: Anxiety, tension, apprehension, nervousness, irritability, 
restlessness, hyperexcitability. 

Extremely well tolerated by geriatric patients who need mild sedation, 
as well as by depressed patients. 


Dosage: One tablet 3 or 4 times a day is adequate for most patients. 
However, some require up to six tablets per day, whereas others respond 
adequately to as little as 1 tablet per day.* 

Composition: Each tablet contains sodium diethylbarbiturate 45 mg., 
sodium phenylethylbarbiturate 15 mg., sodium isobutylallylbarbiturate 
25 mg., scopolamine hydrobromide 0.08 mg., dihydroergotamine meth- 
anesulfonate 0.16 mg. 


1. Scheifley, C. H.: Proc. Staff Meet. Mayo Clin, 34:408 (Aug. 19) 1959. / \ 
2, Davanloo, H.: Am. J. of Psychiat. 117:740 (Feb.) 1961. SANDOZ 
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for controlled 
therapeutic 
nutrition § during hospitalization and 

| throughout convalescence 


SUSTAGEN 


to supply all or part of the 


patient’s nutritional requirements 


in the hospital... 

When undernourishment complicates chronic 
disease or acute infection in hospitalized patients, 
Sustagen offers a therapeutic diet of carefully 
controlled, essential nutrients.' This diet helps to 
promote good nutrition and hasten convales- 
cence.!? In addition, because of the excellent gas- 
trointestinal tolerance it affords, Sustagen is ideal 
for tube feeding.! 


in the home... 

The convalescent who continues co receive 
Sustagen at home is more likely to hold or in- 
crease his nutritional gains. Each glassful of the 
readily accepted beverage adds 390 calories to his 
diet, including 23.5 Gm. protein, 3.5 Gm. fat, 
and 66.5 Gm. carbohydrate—plus important 
quantities of all essential vitamins and minerals. 


references 
(1) Pareira, M. D., et al.: J.A.M.A. 156:810-816 (Oct. 30) 1954. 
(2) Winkelstein, A.: Am, J. Gastroenterol. 27:45-52 (Jan.) 1957. 


Mead Johnson 
Laboratories 


Symbol of service in medicine 
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of a series reporting on Endo 
Laboratories’ Anticoagulant Survey © 


In the first of this series of reports on the current 
application of oral anticoagulants in daily prac- 
tice, data based on replies from 10,016 physicians 
showed that these agents were being widely used 
in long-term therapy of myocardial infarction. 


The following graph, based on Endo Laboratories’ Anti- 
coagulant Survey, demonstrates the extent to which antico- 
agulation is used in angina pectoris among 3,092 general 
practitioners and 2,626 specialists prescribing Coumadin® 
most often, as compared to 1,689 general practitioners and 
804 specialists using Dicumarol.® 


Therapeuticall 


120 
General Practitioners Specialists 
Coumadin® Dicumarol® 
(warfarin sodium) (bishydroxycoumarin) 


Physicians Treating Angina Pectoris with Oral Anticoagulants— 
Therapeutically and Prophylactically 


While the use of anticoagulants in angina pectoris was 
higher among specialists than among general practitioners, 
both used Coumadin® more frequently than Dicumarol.® 
Tabulation! of all replies to Anticoagulant Survey has shown 
that 61.4 per cent of responding physicians prescribed 
Coumadin® most often, as compared to 27.6 per cent who 
prescribed Dicumarol,® the second most frequently specified 
oral anticoagulant —a ratio of more than 2:1. 


Anticoagulants Widely Used in Coronary Artery Disease 


Because of the relationship of the anginal syndrome to cor- 


Another professional service of Endo Laboratories—makers of 


COUMADIN® 


the proven anticoagulant 
for long-term maintenance 
FOR ORAL, INTRAVENOUS OR INTRAMUSCULAR USE 


Nationwide Survey Explores Current Use 


of Anticoagulants in Angina Pectoris 


Coumadin (warfarin sodium) is manufactured under license from the Wis- 

consin Alumni Research Foundation, and is 

2 mg., lavender; 5 mg., peach; 7/2 mg., yellow; 10 mg., white; and 25 mg., 
, a8 well as in 50 mg. and 75 mg, single-injection units. 


ENDO LABORATORIES «+ Richmond Hill 18, New York 


Since the anginal syndrome may be the herald of 
coronary thrombosis and myocardial infarction, i 
is of interest to note whether anticoagulants are 
being employed therapeutically and prophylacti- 
cally in patients with angina. 


onary atherosclerosis, coronary insufficiency, and impending 
myocardial infarction, it is also interesting to note the per- 
centage of physicians who reported their use of anticoagu- 
lants in these conditions.! 


All Anticoagulants 


Therapeutically Prophylactically 
11.3% 10.2% 
29.2% 


Indication 


Coronary Atherosclerosis 


Coronary Insufficiency 23.8% 


Impending Myocardial 
Infarction 


52.5% 39.9% 


Percentage of Physicians Using Anticoagulants in Other 
Coronary Artery Disease 


Anticoagulant Therapy May Prevent First Myocardial 
Infarction 


The findings of Anticoagulant Survey are consonant with 
recently reported clinical experience demonstrating the 
value of long-term anticoagulation in angina pectoris. For 
example, on the basis of his results in general office practice, 
Nora? believes that “long-term anticoagulation therapy not 
only reduces the probability of myocardial infarction in pa- 
tients having sustained previous infarctions but is effective 
in preventing a first infarction in patients with angina.” The 
drug used by Nora was Coumadin. 


“The most significant advantage is the great ease in main- 
taining patients in a therapeutic range. It has been reward- 
ing to find, month after month, patients varying no more 
than three or four seconds in their prothrombin times on 
their established dosage of [Coumadin].’”2 


1. Littman, M. L.; Barrett, E. A., and Shapiro, S.: Scientific Exhibit, 110th 
Annual Meet., A.M.A., New York, N. Y., June 25-30, 1961. 2. Nora, J. J.: 
M. Times 89:502, May, 1961; idem: J.A.M.A. 174:118, Sept. 10, 1960. 
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ATIENTS WITH SEVERE URINARY PAIN WANT RELIEF NOW... 


Two Pyridium tablets t.i.d. relieve the pain 


of urinary infection in only 30 minutes. Dur- 
ing the first 3 to 4 days of therapy, Pyridium, 
prescribed along with any antibacterial of 
your choice, will make your patient comfort- 
able until the antibacterial reduces inflam- 
mation and controls the infection. 


GPi2z 


brand of phenazopyridine HCl 


Children 9 to 


12 —1 tablet t.i.d. supptiep: 0.1 Gm. tablets, bottles of 


AVERAGE DOSE: Adults—2 tablets t.i.d 


50. PRECAUTIONS: Pyridium is con —— 


CHILCOTT 


traindicated in patients with 


renal insufficiency and/or severe 


he patitis. Full dosage information, 


available on request, should be 


MORRIS PLAINS, NU 


consulted before initiating therapy. 


Metere of TEORAL GELUBIK PROLOID MANDEL 
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Patient by patient, doctor by doctor, Unitensen prescriptions are refilled more 
often than any comparable prescriptions for management of hypertension. 


Consistency of refill is perhaps the most accurate criterion of the successful performance of a drug to 
control hypertension. National prescription audits show that prescriptions for Unitensen products are 
refilled more consistently than those of any other product in their category. 

Thus, month in and month out Unitensen products continue to control blood pressure, arrest vascular 
deterioration, and forestall complications in target organs—brain, heart, kidneys—which threaten the life 
of the hypertensive patient. 

Furthermore, Unitensen's positive vasorelaxant action coupled with inherent safety and noticeable lack 
of side effects can improve results of virtually any combination therapy for hypertension. Does not this 
documentation of efficacy warrant a place for Unitensen in the therapeutic regimen of a substantial pro- 
portion of your patients suffering from hypertensive cardiovascular disease? 


UNITENSEN® 


Each tablet contains: Cryptenamine (as the tannate salts) 2.0 mg. 


UNITENSEN-PHEN® 


Each tablet contains: Cryptenamine (as the tannate salts) 1.0 mg., Phenobarbital 15 mg. 


UNITENSEN-R® 


Each tablet t : Crypte i (as the tannate salts) 1.0 mg., Reserpine 0.1 mg. 


REFERENCES: 1. Kinsey, 0.; Sise, H. S., and Whitelaw, G. P.: Geriotries 16:397, 1961. 2. Gill, R. J., ef of: Am. Pract. & Digest Treat. 11:1007, 1960. 3. Smirk, F. Hs Clin. 
Pharmacol. Ther. 2:110, 1960. 4. Cohen, B. M.: Curr. Ther. Res. 3:160, 1961. 5. Cohen, B. M.: Paper presented at Indiana Acad. G.P., March, 1959. 6. Kirkendall, W. J.: 
J. lowa M. Soc. 47.300, 1957. 7. Cherny, W. B., ef of: Obst. & Gynec. 9:515, 1957. 8. Raber, P. A. Illinois M. J. 108.171, 1955. 9. McColl, M.L., ef of: Obst. & Gynec 
6-297, 1955. 10. Finnerty, F. A: Am. J. Med. 17.629, 1954, 11. Freis, E. 0.» South. M. J. 57:1281, 1958. 12. Records of 41,851 coses, Medical Files, Irwin, Neisler & Co. 
7/12/61. 13. Cohen, B. M.: M, Times 88:855, 1960. 14, Cohen, B, M.: Paper presented ot the First Bahama Conference on Hypertension, January, 1961. 15. Cohen, B. M.: 


Monographs on Therapy 5:4, 1960. 
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CHLORAMBUCIL (tormerty known as ¢. 8. 1348) 


FOR CHRONIC LYMPHOCYTIC LEUKEMIA 


A derivative of nitrogen mustard, it has provided amelioration of follicular lym- 
phoma, lymphocytic lymphoma with or without leukemia, and Hodgkin’s disease. 


BUSULFAN 


FOR CHRONIC MYELOCYTIC LEUKEMIA 


‘Myleran’ has been reported to induce remissions, lasting up to two years, in chronic 
myelocytic leukemia. In addition to the decrease in total white cell count and a 
selective reduction of immature myeloid cells, it usually gives, early after its ad. 
ministration, a rise in hemoglobin level and pronounced subjective improvement. 


MERCAPTOPURINE 


FOR ACUTE LEUKEMIA AND CHRONIC MYELOCYTIC LEUKEMIA 


‘Purinethol’ provides worth-while temporary remissions, either partial or complete, 
in a high percentage of patients. In general, a higher proportion of children than 


adults with acute leukemia respond favorably. 
Tablets of 50 mg. 


Facilities for complete and frequent blood counts must be available for patients 
receiving ‘Leukeran’, ‘Myleran’ or ‘Purinethol’. 


Full information about these products will be sent on request. 


2 & BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 


Please Mention this Journal 1 when writing to Advertisers 
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dependable 
WYETH cardiovascular agents 


for use in... angina pectoris 


coronary insufficiency 


essential hypertension 


cardiac emergencies 
severe hypotension 

cardiac edema 

congestive heart failure 

shock 


cardiac arrhythmias 


SERVICE 
TO 


4 

: 
— 

— 
= 

: 

: 

on Please Mention this Journal when writing to Advertisers = 


ANNALS OF INTERNAL MEDICINE October 1961 


most cingind patients are “heart conscious” 


meprobamate and pentaerythritol tetranitrate, Wye 


In patients with angina pectoris, with coronary insufficiency, or recovering from myocardia 
infarction, EQUANITRATE can help you 

® prevent pain by providing prolonged coronary vasodilatation 

e control apprehension, anxiety and tension that heighten awareness of disabling symptom 
e reduce dependence on nitroglycerin 

e increase work tolerance 


References: 1. Russek, H.I.: Am. J. Cardiol. 3:547 (April) 195¢ 
2. Shapiro, S.: Angiology 10:126 (April) 1959. 3. Friedlander, H.S 
Am. J. Cardiol. 1:395 (March) 1958. 4. Waldman, S., and Pelner, L 
Am. Pract. ¢ Digest Treat. 8:1075 (July) 1957. 

Although infrequent, adverse reactions to many modern drugs may occut 
For further information on limitations, administration and prescribing omy 
EQuANITRATE, see descriptive literature or current Direction Circular 
Wyeth Laboratories Philadelphia 1, Pa. 
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in SHOCK 
and cardiac arrhythmias 


Wyamint helps reverse the physiological response 
to the shock state. It increases blood flow to 
vital organs by stimulating myocardial contrac- 
tion with minimal peripheral constriction.’ It 
has a unique antiarrhythmic effect; is valuable in 
shock of myocardial infarction,? hypotension of 
severe illness,® cardiac arrhythmias,* hypoten- 
sion attending anesthesia.® 


INJECTION 


WYAMINE' 


Mephentermine Sulfate, Wyeth S UL FATE 


srences: 1. Welch, G.H., et al.: Am. J. Med. 24:871 (June) 1958. 2. Bernstein, A., et al.: Circulation 16:860 
V.) 1957. 3- Winsor, T.: J.A.M.A. 169:1742 (April 11) 1959. 4. Wilson, M., et al.: Am. J. M. Sc. 236:300 (Sept.) 
8. 5. Lynch, P.R., et al.: Anesthesiology 16:632 (July) 1955. 6. Borhani, N.O.: Ann. Int. Med. 51:983 (Nov.) 
9. 7. Dunsmore, R.A., et al.: Am. J. M. Sc. 236:483 (Oct.) 1958. 8. Duane, G.W., et al.: Am. Pract. & Digest 
at. 11:701 (Aug.) 1960. g. Janney, J.G., Jr., et al.: Am. J. Cardiology 4:745 (Dec.) 1959. 


hough infrequent, adverse reactions to many modern drugs may occur. For further information on administra- 
, limitations and prescribing of Ostenstn and Wyamine, see descriptive literature or current Direction Circulars. 


th Laboratories Philadelphia 1, Pa. 


in DIASTOLIC hypertension 


OsTeNsIN is an effective antihypertensive. It pro- 
duces prompt, prolonged sympathetic blockade 
with some by-effects milder than with other 
ganglionic blockers.*:7 In conjunction with oral 
diuretics,*-® such as chlorothiazide, OstENsIN permits 
reduced dosages with resultant reduction in side- 
effects and excellent blood pressure response. 


TABLETS 


OSTENSIN 


Trimethidinium Methosulfate, Wyeth 
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for prompt, positive diuresis 


in cardiac edema 


Parenteral Tuiomertn produces rapid, predictable, and smooth 
fluid loss in severe edematous states'* such as cardiac edema 
(peripheral or pulmonary), nephrotic edema, ascites of liver dis- 
ease. Virtual freedom from local irritant actions commends use 
of Tu1omerin subcutaneously! as well as IM. or I.V. Systemic and 
cardiac toxicity are extremely low. 


THIOMERIN' 
SODIUM 


Mercaptomerin Sodium, Wyeth 


References: 1. Modell, W. in Modell, W.: Drugs of Choice, 1958-1959, The C. V. Mosby Co., St. Louis, 1958, p. 87. 
2. Burch, G.E.: J.A.M.A. 157:1073 (March 26) 1955. 3. Brimi, RJ.: Journal-Lancet 70:298 (Aug.) 1950. 4. A.M.A. 
Council on Drugs: New and Nonofficial Drugs, J. B. Lippincott Co., Phila., 1959, p. 599. 5. Friedman, M.: Modern 
Concepts of Cardiovascular Disease (The American Heart Assoc.) 25:311 (Feb.) 1956. 

6. Gold, H., et al.: J. Pharm. & Exper. Therap. 109:45 (Sept.) 1953. 


Although infrequent, adverse reactions to many modern drugs may occur. For further 
information on administration, limitations and prescribing of Tu1omertn and Puropicin, 
see descriptive literature or current Direction Circulars. 


Wyeth Laboratories _—_ Philadelphia 1, Pa. 


for steady digitalization 
in congestive heart failure 


Uniformly potent, dependably stable, and completely absorbed® on 
oral administration, Puropicin permits steady digitalization ac- 
cording to the patient’s needs. The physician’s ability to vary the 
cardiotonic dose at will helps minimize the hazards of side- 
effects. Slow excretion’ of Puropicin assures maintenance on a 
single daily dose. In severe decompensation, therapy may be 
initiated with intravenous PuropiGIn. 


PUROD 


Crystalline Digitoxin, Wyeth 
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to restore hormonal balance... 


CORRECTIVE THERAPY Because Cytran con- 
tains the new progestin, Provera*, you can now 
reach the probable cause of premenstrual 
tension—hormonal imbalance. The estrogen- 
progesterone ratio is adjusted to more normal 
premenstrual balance. Abdominal discomfort, 
shakiness, fatigue — symptoms incompletely 

. controlled by mere symptomatic treatments — 
are often effectively relieved. 


to comfort the patient... 


SYMPTOMATIC THERAPY An effective diu- 
retic (Cardrase*) and a mild tranquilizer 
(Levanil*) afford symptomatic relief during 
the time required to effect basic correction. 
They also supplement the activity of Provera 
in those patients in whom restoration of hor- 
mone balance does not completely eliminate 
edema and anxiety/tension. 


ANNALS OF INTERNAL MEDICINE 


Each tablet contains: 

Provera (medroxyprogesterone acetate) 
Cardrase (ethoxzolamide) 
Levanil (ectylurea) ....... ‘ 


. 2.5 mg. 
35 mg. 
. 300 mg. 


Usual dosage: 1 to 2 tablets daily, 5-10 days before the period. 
Supplied: As layered tablets in bottles of 20 and 100. 


Precautions: Side effects following the use of Cytran are rare. 
The patient should be observed for possible sensitivity to one 
or more of the components. Drowsiness, if seen, may be re- 
lieved by decreasing the dosage. 


Contraindications: Cytran should not be used in patients with 
abnormal uterine bleeding until malignancy and all other 
organic pathologic conditions have been ruled out. Carbonic 
anhydrase inhibitors should not be administered in the pres- 
ence of renal failure, hyperchloremic acidosis, Addison's 
disease, or any condition involving depressed sodium and/or 
potassium levels. Caution must be observed in the presence 
of symptomatic hepatic cirrhosis as acidosis may develop. 
Tranquilizing agents, generally, are not indicated in true 
depressive states without concomitant anxiety. 


TRADEMARK STRADEMARK, REG. U.S. PAT. OFF. 


THE UPJOHN COMPANY @® KALAMAZOO, MICHIGAN 
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Squibb Chloral Hydrate 


AND THE REST IS EASY! Noctec (Squibb Chloral Hydrate) invites refreshing sleep 
—gently, safely. Virtually free of side effects (including preliminary excitement or resultant “hang- 
over” commonly observed with barbiturates) , Noctec is conservative sleep therapy for patients of all 
ages. In recommended doses, Noctec may also be prescribed when heart disease or other illness is pres- 
ent « in psychiatric complications + during the first stage of labor - for pre- and postoperative sedation. 
Dosage: Adults—1 or 2 500 mg. (7% gr.) capsules or 1 or 2 teaspoonfuls of 


Noctec Solution 15 to 30 minutes before bedtime. mg. For full 
ight; ion, 5 y weight. 4 
upply: mg. (7% gr. ng. ++ Product Brief. 
(7% gr.) per 5 cc. teaspoonful. ‘Noctee’® is a Squibb trademark — the Priceless Ingredient 


Please Mention this Journal when writing to Advertisers 
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Jacques and Fuchs* recently reported on experience 
with Terramycin in 106 patients with a variety of 
acute and chronic upper respiratory tract infections, 
many of which had failed to respond to other anti- 
biotics. Oral dosage was intramuscular 
—— in 44 Cases. ° It the impression of the 
hospital staff that oxytetracyclin (Teramycin AS 


intibioti 


The investigators noted that ft 


sults vere seen Il 


According to the authors, the availability of 
Terramycin as a preconstituted intramuscular solu- 
tion makes it feasible | 


} 
broad 


The results reported in this and many other stud- 
ies confirm the vitality of Terramycin for broad- 
spectrum antibiotic therapy and demonstrate why— 
increasingly —the trend is to Terramycin. 


BRAND OF OXYTETRACYCLINE 


INTRAMUSCULAR SOLUTION 


50 mg./cc. in 10 cc. vials; 100 mg. and 250 mg. in 2 cc. ampules 


the broad-spectrum antibiotic ready for immediate intra- 
muscular injection . . . conveniently preconstituted . . . 
notably well tolerated at injection site with low tissue 
reaction compared to other broad-spectrum antibiotics 


Science for the world’s well-being® 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. 
New York 17, N. Y. 


“Jacques, A. A., and Fuchs, V. H.: J. Louisiana M. Soc 113:200, May, 1961 


Terramycin 


in brief 


The dependability of Terramycin in daily 
practice is based on its broad range of 
antimicrobial effectiveness, excellent 
toleration, and low order of toxicity. As with 
other broad-spectrum antibiotics, overgrowth 
of nonsusceptible organisms may develop. If 
this occurs, discontinue the medication and 
institute appropriate specific therapy as 
indicated by susceptibility testing. Glossitis 
and allergic reactions to Terramycin are rare. 
As with all I.M. preparations, injection should 
be made within the body of a relatively large 
muscle. Care should always be taken to avoid 
injection into a major nerve or its surrounding 
sheath. For complete dosage, administration, 
and precaution information, read package 
insert before using. 


More detailed professional information available on request. 


TERRAMYCIN Capsules 
250 mg. and 125 mg.. per capsule— 


for convenient initial or maintenance 
therapy in adults and older children 


TERRAMYCIN Syrup / Pediatric Drops 


125 mg. per tsp. and § mg. per drop 
(100 mg./cc.), respectively—deliciously 
fruit-flavored, preconsiituted aqueous 


suspensions 
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Science for the world’s well-being® 


Dear Doctor: 


Reports from our representatives indicate that many physicians would appreciate 
simplification for prescription-writing purposes of the names of Terramycin products in 
both the “plain” and the “Cosa” dosage forms. 


The “Cosa” forms originated, you may recall, on the basis of clinical evidence of enhanced 
antibiotic absorption when glucosamine is employed in oral administration. To permit each 
physician individually to study this evidence and choose which form he would prefer to 
prescribe, we offered Terramy cin in both forms—that is, in the regular Terramycin forms 
without glucosamine, and in the “Cosa” forms with glucosamine. 


This distinction appears to be no longer necessary since glucosamine, a highly acceptable 
excipient for oral antibiotics, now is being incorporated uniformly in all such forms, 
thereby simplifying nomenclature and your prescription writing. 

Accordingly, and effective immediately, forms incorporating glucosamine will be offered 
simply as Terramycin without the “Cosa” prefix. 

To make clear just which forms are affected, please refer to the brief tabulation (below) 
of Terramycin dosage forms both before and after this change. We are also requesting our 
representative to call on you at an early date to answer any questions that may arise. 


We feel certain that this action, prompted by your comments and those of many other 
physicians, will simplify your writing of prescriptions for Terramycin products. 


We welcome your comments on this action and on any other phase of our operations, 
since it is our objective to render every service as efficiently as possible to our friends 
in the medical profession. 


Sincerely, 
PFIZER LABORATORIES 


The following table indicates the former name and the current name of Terramycin 
systemic preparations: 


FORMERLY NAMED NOW NAMED 
Cosa-Terramycin® Capsules Tarramycin® Capsules* ars 
_ Cosa-Terrabon® Oral Suspénsion : Terramycin Syrup 
| Cosa-Terrabon Pediatric Drops Terramycin Pediatric Drops 

and simpler names for these Terramycin-containing formulations: 
Cosa-Terrastatin® Capsules Tarrastatin® ‘Capsules 
CoSa-Terrastatin for Oral Suspension Terrastatin for Oral Suspension 
| Cosa-Terracydin® Capsules Terracydin® Capsules | 


... and these names remain unchanged: 
Terramycin Intramuscular Solution 


Terramycin Intravenous 


*Terramycin Capsules without glucosamine are no longer available. 


The clinical versatility of Terramycin is enhanced by its specialized dosage forms adapted 
to individual needs—another reason for the trend to Terramycin. 


— 
4 
— 
“4 
i 
: 
| 
5 
—  . 
— 


Helps you 


Dosage: One Milprem tablet t.i.d. in 21-day courses 
with one-week rest periods; during the rest 
periods, Miltown alone can sustain the patient. 


Composition: Miltown (meprobamate) + conjugated 
estrogens (equine). 

Supplied: Milprem-400, each coated pink tablet 
contains 400 mg. Miltown and 0.4 mg. conjugated 
estrogens (equine). Milprem-200, each coated 
old-rose tablet contains 200 mg. Miltown 

and 0.4 mg. conjugated estrogens (equine). 

Both potencies in bottles of 60. 

Literature and samples on request. 


Milprem 


(Miltown® pius natural estrogens) 


CMP-1306 
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as hormones alone often don’t do 


Fast-acting Milprem directly relieves 
both emotional dread and estrogen deficiency 


WALLACE LABORATORIES / Cranbury, N. J. 


October 1961 


take the misery out of menopause 


Many physicians find that estrogen therapy is 
not enough for the woman who is also filled 
with anxiety by her menopause. Her emotional 
dread may make her so miserable that it 
becomes a real clinical problem. 


This is where Milprem helps you so much. It 
calms the woman’s anxiety and tension; pre- 
vents moody ups and downs; relieves her 
insomnia and headache. At the same time, it 
checks hot flushes by replacing lost estrogens. 
The patient feels better than she did on estrogen 
therapy alone. And your counsel and your 
assurances can now help her make her 
adjustment much faster. 
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PERIPHERAL 
EDEMA 


more often than any other diuretic 


“This study concerned 56 patients with 
localized swelling in an upper or lower ex- 
tremity occurring after thrombophlebi- 
tis, ulcer ofthe leg,...trauma, or fracture.” 
“Conventional treatment appropriate for 
the specific condition was supplemented 
with diuretics and dietary salt limitation. 
Chlorothiazide (Diuril) in doses of 1 to 2 
Gm. a day was used in all cases...” ‘All 
patients showed measurable decrease in 
their edema, and the response was good 


or excellent in all but six."’ 

Bedell, W.C.: J.A.M.A. 173:1811, August 20, 1960. 
Supplied: 250-mg. and 500-mg. scored tablets DIURIL 
chlorothiazide in bottles of 100 and 1000. 

Additional information is available to the physician on 
request. DIURIL is a trademark of Merck & Co., INc. 


mM m MERCK SHARP & DOHME 
Division of Merck & Co., INC. West Point, Pa. 


ANY INDICATION FOR DIURESIS 1S AN INDICATION } FOR DIURIL 


Please “Mention this Journal when writing to Advertisers 
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Announcing...a “broadening of the 
antiemetic spectrum of effectiveness” 


Vomiting is activated by stimulation 
of the Vomiting Center, either directly or 
through the Chemoreceptor Trigger Zone. 


CHEMORECEPTOR 
TRIGGER ZONE 


— vomitine center — 


OTHER ANTIEMETICS TORECAN 


Torecan blocks the vomiting impulse at both the 
“true” vomiting center and the Chemoreceptor 
Trigger Zone, whereas other antiemetics act on 

the Chemoreceptor Trigger Zone, with 
little or no direct effect on the 
Vomiting Center. 


“Thiethylperazine dimaleate [TORECAN] inhibits apomorphine vomiting [apomorphine elicits 
vomiting solely through the Chemoreceptor Trigger Zone?-**] in an even more pronounced 
manner than the well-known strong antiemetic, prochlorperazine. Thiethylperazine dimaleate 
also antagonizes oral copper sulfate [copper sulfate may activate the Vomiting Center directly 
or may act via the Chemoreceptor Trigger Zone]. Interestingly, only slightly higher dosages are 
needed for this than for the inhibition of apomorphine vomiting, whereas far higher dosages 
are required of other phenothiazines. This peculiarity of thiethylperazine of influencing not 
only the trigger zone, but also the vomiting center is of much therapeutic interest because of 
the bréadening of the antiemetic spectrum of effectiveness.”' 


‘ 
4 


“When evaluating new antiemetic agents, 
it is necessary to pay close attention to 
the associated effects on the central and 
autonomic nervous systems. The aim is 
to find agents which will specifically 
depress the emetic mechanism with 
minimal effects elsewhere.’'8 


TORECAN 


provides specific antiemetic action 
with minimal “spillover” effects: 


and anesthetic drugs 


Tranquilizing or sedative Insignificant 
action 
Potentiation of sedative Only slight 


potentiation; less 
than with other 
phenothiazine 
antiemetics 


Extrapyramidal symptoms, 
such as motor restlessness, 
muscular rigidity, 
parkinsonism, etc. 


None reported at 
dosage levels of 
30-50 mg. per day 


Cardiovascular effects 
(hypotension, cardiac 
acceleration) 


Rare; less than with 
other phenothiazine 
antiemetics 


Liver, blood, or renal 
toxicity 


None reported 


Other side effects: 
dizziness, dry mouth, 
weakness, fatigue, blurring 
of vision, headache, 
insomnia, constipation 

or diarrhea 


Rare 


Thiethyiperazine Maleate 


cts on the True Vomiting Center 


“an extremely effective antiemetic 
in a large number of clinical conditions’’® 
Nausea and Vomiting of Pregnancy® 


Nausea and Vomiting Associated with 
Gastroenteritis and Colitis®®’ 


Nausea and Vomiting due to Radiation and 
Nitrogen Mustard Therapy’ 


Postoperative Nausea and Vomiting® 


Nausea and Vomiting Associated with 
Miscellaneous Non-inflammatory Conditions®®’ 


Nausea and Vomiting Associated with 
Labyrinthine Disturbances 


Prophylactic and Therapeutic Dosage: Oral: 1 tablet 3 times daily 
Intramuscular: 10-20 mg. daily 


Supply: Tablets, 10 mg.; Ampuls, 2 cc. (10 mg.), each cc. contains 5 mg. 


Precautions: It is obvious that, before using an antiemetic, clinical 
judgment must be exercised in determining whether vomiting represents 
a warning of organic abnormality and that this must first be recognized 
before employing a potent antiemetic such as TORECAN. Drowsiness 
and/or dryness of the mouth may occur with doses above 30 mg. daily. 
While no hepatic, hematopoietic or renal toxicity have been reported 
at recommended dosage levels, it should be remembered that these 
reactions may occur with phenothiazines. Orthostatic hypotension may 
be manifested at: higher dose levels. TORECAN is contraindicated in 
severely depressed or comatose states. In excessive doses, TORECAN 
may produce extrapyramidal stimulation with the varied symptom com- 
plex characteristic of this complication. Ampuls are recommended for 
intramuscular injection only. 


References: 1. Codiga, V. A.: A new antiemetic for the treatment of nausea 
and vomiting associated with roentgen therapy, Int. Rec. Med., 174:375 
(June) 1961. 2. Wang, S. C. and Borison, H. L.: The vomiting center: its 
destruction by radon implantation in dog medulla oblongata, Am. J. Physiol. 
166:712 (1951). 3. Wang, S. C. and Borison, H. L.: A new concept of organi- 
zation of the central emetic mechanism: recent studies on the sites of 
action of apomorphine, copper sulfate and cardiac glycosides, Gastroenterol. 
22:1 (1952). 4. Wang, S. C. and Glaviano, V. V.: Locus of emetic action of 
morphine and hydergine in dogs, J. Pharmacol. & Exper. Therap. 111:329 
(1954). 5. Browne, D. C. and Sparks, R.: Vomiting mechanisms: a clinical 
study of thiethyiperazine, South. M.J., 54:(Sept.) 1961. 6. Browne, D. C. and 
Sparks, R. D.: Nausea and vomiting, study of thiethyiperazine, Scientific 
Exhibit, American Medical Association Clinical 
Meeting, Washington, D.C., Nov. 28 (1960). 7. Mari- 
tano, M., Guerrieri, S., Menesini, R.: Prophylaxis 
and therapy of vomiting, Minerva anest. 26:343 
(1960). 8. Modell, W.: Drugs of choice 1960-1961, 
C. V. Mosby Co., St. Louis, 1960, p. 339. 
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When fluid “backs up” inthe body, as it does 


in edematous States, Naturétin, an extraor- 


dinarily effective diuretic...,"* serves to remove 


fluid €xcess. 


The diuretic effect on the patient,is dramatic. 
~ Usually, the blood pressure of normotensive 
ae patients remains unaffected. Naturetin has no 
apparent influence of clinical importance on 
serum electrolytes,” and it causes a relatively 
small increase in the urinary pH.* 


For the next patient you see with evidence of 
fluid retention, prescribe Naturetjn and observe 
how the floodgates open and release the excess 
fluid. The average dose isa sitigle 5 mg. tablet 


to initiate therap doses up to 20 mg. 


“may be given once daily or in divided doses. 


Supply: Naturetin Tablets, 5 mg., scored, and 2.5 mg. 
Naturetin ¢ K (5 €°500).Lablets, capsule-shaped, 
containing’5 mg. bendroflumethiazide atid 500 mg. 
Ppotassitin chloride. Naturetin ¢ K (2.5 € 500) Tab- 


lets, capsule-shaped, containifig 2°5~mg. .bendro- 


flumethiazide and 500 mg. potassium chloride. | 


References: 1. David, N. A.; Porter, G. A.; and Gray, 
R. H.: Monographs on Therapy 5:60 (Feb.) 1960. 
2. Fuchs, M.; Moyer, J. H.; and Newman, B. E.: Op. cit. 
5:55 (Feb.) 1960, 3. Ford, R. V.: Current Therap. Res. 
2:92 (Mar.) 1960. 


For full information, see your Squibb Product 
Reference or Product Brief. 


Squibb miethiazide 


Squibb Bendroflumethiazide with Potassium Chloride 


Squibb Quality— 
the Priceless Ingredient 


SQUIBB DIVISION Slin N.Y. 
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Everyday practice report: 

Following initial clinical investigational 
work, Forhistal was sent to physicians 
throughout the country for evaluation as an 
antiallergic and antipruritic agent in every- 
day practice. Results in 4026 cases have now 
been analyzed. In 2260 cases in which a 
comparison was made, Forhistal was judged 
better than previous therapy in 7 out of 
10 patients. Information about the inves- 
tigational work done previously is being 
mailed to you separately and is also avail- 
able on request. 


SUPPLIED: Tablets, 1 mg. (pale orange, 
scored). Lontabs, 2.5 mg. (orange). Syrup (pink), 
containing 1 mg. Forhistal maleate per 5-ml. 
teaspoon. Pediatric Drops (pink), containing 

0.5 mg. Forhistal maleate per 0.6 ml. 

For complete information about Forhistal (including dosage, 
cautions, and side effects), see Physicians’ Desk Reference 
or write CIBA, Summit, N. J. 


FORHISTAL® maleate 
(dimethpyrindene maleate CIBA) 
LONTABS® (long-acting tablets CIBA) SUMMIT, NEW JERSEY 


For allergy 
For itch 


rated better 
than previous 
therapy in 

7 cases 

out of 10 


Forhistal Lontabs® for greater 
convenience, smoother response, 
prolonged action. 
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BRAND OF PRIMIDONE 


CLEAR EXPRESSION OF CONTROL 


44The most important drug to be introduced in recent years... 
This is the drug of choice in the treatment of psychomotor 
epilepsy and in focal seizures, and is of particular value 
in the handling of intractable cases of grand mal epilepsy.#9* 


Employed alone or in combination, intractable to maximal doses of other anti- 
“Mysoline” exhibits dramatic effective- convulsants. Virtual freedom from toxic re- 
ness, often where epilepsy has remained actions is assured by a wide safety margin. 
*Forster, F. M.: Wisconsin M. J. 58:375 (July) 1959. Literature and bibliography on request. 

~\ AYERST LABORATORIES NEW YORK 16, N. Y. * MONTREAL, CANADA 


| “Mysoline” is available in the United States by arrangement with Imperial Chemical Industries, Ltd. 


| 

eke 


\ 
THERAPEUTIC INDEX 


MYSOLINE:? 


BRAND OF PRIMIDONE 


IN EPILEPSY 


Indications: In the control of grand mal and 
psychomotor seizures. 


Usual Dosage: Patients receiving no other 
anticonvulsants — Adults and Children 
(over 8 years): 1 tablet (0.25 Gm.) 

daily (preferably at bedtime) for 1 week. 
Increase by 1 tablet daily each week, until 
control. Dosage exceeding 2 Gm. daily 
presently not recommended. CA//dren under 
8 years: Order of dosage same as for 
adults, but start with % tablet (0.125 Gm.) 
daily and increase by 14 tablet daily each 
week, until control. (Where a smaller starting 
dose is required, use 50 mg. tablet.) 


Patients already receiving cther anti- 
convulsanits— Adults and Children 

(over 8 years): 0.25 Gm. daily, and 
gradually increased while the dosage of the 
other drug(s) is gradually decreased. 
Continued until satisfactory dosage level is 
achieved for combination, or until other 
medication is completely withdrawn. 
Children under 8 years: \nitially one-half 
the adult dose, or 0.125 Gm. daily. Gradual 
increases and decreases as described in 
adult regimen. (Where a smaller starting 
dose is required, use 50 mg. tablet.) 


When therapy with ‘‘Mysoline’’ alone is 
the objective, the transition should not be 
completed in less than two weeks. 


Precautions: Side reactions, when they 

occur, are usually mild and transient, tending 
to disappear as therapy is continued or as 
dosage is adjusted. Commonly reported side 
effects are drowsiness, ataxia, vertigo, 
anorexia, irritability, general malaise, nausea 
and vomiting. No serious irreversible toxic 
reactions have been observed. (Occasionally, 
megaloblastic anemia has been reported 

in patients on ‘‘Mysoline.’’ The condition is 
readily reversible by folic acid therapy, 

15 mg. daily, while “‘Mysoline’’ is continued.) 
As with any drug used over prolonged periods 
of time, it is recommended that routine 


laboratory studies be made at regular intervals. 


Supplied: No, 3430—‘‘Mysoline’’ Tablets — 
Each scored tablet contains 0.25 Gm. (250 
mg.) of Primidone, in bottles of 100 and 
1,000. No. 3431—‘‘Mysoline’’ Tablets — 
Each scored tablet contains 50 mg. of 
Primidone, in bottles of 100 and 500. 


Also available: No. 3850 —‘‘Mysoline”’ 
Suspension — Each 5 cc. (teaspoonful) 
contains 0.25 Gm. of Primidone, in bottles 
of 8 fluidounces. 


6126 


Effective 
treatment of 


scleroderma 


The enhanced POTABA + 6® is T 
indicated in the treatment of 
scleroderma and other entities 
involving fibrosis. The significant 
antifibrosis action of POTABA® 
(Potassium p-Aminobenzoate, 
Glenwood) is here combined with 
Pyridoxine to help replenish the 
depleted stores of this essential 
vitamin in subjects with scler- 
oderma. 
® 


97% 
RESPONSE 


In a series of 72 cases of scler- 
oderma “) 60 patients continued 
on POTABA for more than 3 
months, and 58 of these had mod- 
erate to marked improvement, for 
a 97 PER CENT RESPONSE. 
There was no selection of the 
patients admitted to this series, 
each being placed on the program 
regardless of the severity of the 
disease 


1. Zarafonetis, Chris J. D.: Treatment 
of Scleroderma, Annals of Int. Med., 
50:343-365 (1959) 


GLENWOOD 
LABORATORIES, Inc. 


TENAFLY, N. J. 
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After a night of deep, refreshing sleep — this is the promise of Noludar 300. One capsule at 
bedtime acts quickly...eases your patient into sleep without pre-excitement, gives up to 6 or 
8 hours of undisturbed sleep without risk of habituation, without toxicity or even minor side 
effects. Try Noludar 300 for your next patient with a sleep problem. Chances are he’ll tell you 


“I slept like a log” 


NOLUDAR 300 


brand of methyprylon 300-mg capsules 


ROCHE LABORATORIES Divisi 
ee es Division of Hoffmann-La Roche Inc + Nutley 10, New Jersey 
: 
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MORE SECURITY IN: 
POSTCORONARY YEARS 


(Phenindione, Schieffelin) 


A“MAXIMUM SECURITY” 
ANTICOAGULANT 


FAST, PRECISE ADJUSTMENT OF PROTHROMBIN LEVEL 
After recovery from a myocardial infarction, DANILONE—a “maximum security” anticoagulant 
— guards the patient against the inevitable! subsequent recurrence with less risk of hemorrhage. 
DANILONE has a short latent period and a short recovery period, and therefore, noncumu- 
lative action. Thus, the prothrombin level may be rapidly and accurately adjusted upward or 
downward by simple alteration of oral dosage. DANILONE may be administered to many 
patients with shock, debilitation, hepatic, renal or gastrointestinal disease. The practical advan- 
tages of DANILONE are well documented. 

EARLY ONSET “... fast in reaching therapeutic levels...” 

FAST DISSIPATION “... rapid return to a normal level in the event of undue prolonga- 
tion of prothrombin time or hemorrhage.’ (After withdrawal of DANILONE, the return to 
normal range of prothrombin time is well advanced in 24 hours, complete in 40 hours.) 
RECORD OF SAFETY “...can be administered with reasonable safety in the presence 
of many conditions (other than that for which the anticoagulant is administered) .. .”” 

The short latent period and rapid return to normal prothrombin blood levels when 
DANILONE is discontinued allow the physician to obtain even more satisfactory control by 
dividing the daily dose into two twelve-hour intervals. 

“An advantage of a twelve-hour dosage schedule is that only half the daily dose may have 
been given when bleeding or excess prothrombin effect is discovered, allowing earlier adjust- 
ment of dosage or discontinuance.’ 

FEWER PROTHROMBIN DETERMINATIONS REQUIRED “... patients 
on long-term therapy can usually be...controlled with estimations at two- to four-week 
intervals,”’® after initial adjustment period. 


ECONOMICAL “...We have found phenindione inexpensive. . .”3 
PREDICTABLE “...and relatively easy to manage with a reasonably constant daily 
dosage.” 

Complete literature available on request to physicians for indications, dosages and precautions. 


Supplied: In 50 mg. scored tablets, bottles of 100 and 1,000. 


1. Manchester, B.: Ann. Int. Med. 47:1202 (Dec.) 1957. 2. Harper, B.F., and Johnson, R.: J.M.A. Georgia 45:149 
(April) 1956. 3. Wood, J.L. et al.: J.A.M.A. 159:635 (Oct.) 1955. 4, Sise, H. et al.: Am. Heart J. 53:132 (Jan.) 1957. 
5. Dewar, H.A.: Practitioner 186:41 (Jan.) 1961. 


i 
Sohioffeten & Ga. / Since 4794 Pharmaceutical Laboratories Division, New York 3, N. Y. 
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SQUIBB VITAMINS FOR THERAPY 


For your patients with infections or other illnesse 
who need therapeutic vitamin support. Eacf 
Theragran supplies the essential vitamins in trul 
therapeutic amounts: 


ViaminD........ 1,000 U.S.P. Ung 
Thiamine Mononitrate . | 
Riboflavin 

Niacinamide . 

Vitamin C . 

Pyridoxine 
Calctum Pantothenate 


Vitamin B,, 


SQUIBB Squibb Quality —the Priceless Ingredient 
OF y 


ry y ‘Theragran’® is a Squibb trademark 


Please Mention this Journal when writing to Advertisers 
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@@utrition...present as a modifying or complicat- 
ing factor in nearly every illness or disease state9® 


1. Youmans, J. B.: Am. J. Med, 25:659 (Nov.) 1958 


cardiac diseases “Who can say, for example, whether the patient chronically 
ill with myocardial failure may not have a poorer myocardium because of a moderate 
deficiency in the vitamin B-complex? Something is known of the relationship of vitamin 
C to the intercellular ground substance and repair of tissues. One may speculate upon 
the effects of a deficiency of this vitamin, short of scurvy, upon the tissues in chronic 


disease. 3 2. Kampmeier, R. H.: Am. J. Med. 25:662 (Nov.) 1958 


arthritis “It is our practice to prescribe a multiple vitamin preparation to patients 


with rheumatoid arthritis simply to insure nutritional adequacy . . .”” 


3. Fernandez-Herlihy, L: Lahey Clinic Bull, 11:12 (July-Sept.) 1958 


digestive diseases Symptoms attributable to B-vitamin deficiency are com- 
monly observed in patients on peptic ulcer diets.* Daily administration of therapeutic 
vitamins to patients with hepatitis and cirrhosis is recommended by the National 


a] % 4. Sebrell, W.H.: Am. J. Med. 25:673 (Nov.) 1958. 5. Pollack, H., and Halpern, S. L.: Therapeutic Nutrition 
Research Council. National Academy of Sciences and National Research Council, Washington, D. C., 1952, p. 57 


degenerative diseases “Studies by Wexberg, Jolliffe and others have indi- 
cated that many of the symptoms attributed in the past to senility or to cerebral arterio- 
sclerosis seem to respond with remarkable speed to the administration of vitamins, 
particularly niacin and ascorbic acid. These facts indicate that the vitamin reserve ol 


aging persons is lowered, even to the danger point, more than is the case in the average 
6 


American adult.” 


infectious diseases Infections cause a lowering of ascorbic acid levels in the 


plasma; and the absorption of this vitamin is reduced in diarrheal states." 7. goldsmith, 
Conference on Vitamin C. The New York Academy of Sciences, New York City, Oct. 7 and 8, 1960. Reported in: Medical Science 8:772 (Dec.10) 1960 


6. Overholser, W., and Fong, T.C.C. in Stieglitz, E. J.: Geriatric Medicine, 3rd edition, J. B. Lippincott, Philadelphia, 1954, p. 264 


diabetes Diabetics, like all patients on restricted diets, require an extra source 
of vitamins.* “Rigidly limiting the bread intake of the diabetic patient automatically 
eliminates a large amount of thiamin from the diet. ...There is some evidence of 
interference with normal riboflavin utilization during catabolic episodes.”” 


8. Duncan G.G.: Diseases of Metabolism 4th edition W. B. Saunders, Philadelphia, 1959, p. 812. 9. Pollack, H.; Am. J. Med. 25:708 (Nov.) 1958 


FOR FULL INFORMATION SEE YOUR SQUIBB PRODUCT REFERENCE OR PRODUCT BRIEF. 
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Bed of Digitalis purputea 
with Campanula (Canterbury Bells) in foreground 


Not far from here are manufactured 
from the powdered leaf 
Pil. Digitalis (Davies, Rose) 
0.1 Gram (114 grains) or 1 US.P. Digitalis Unit. 
They are physiologically standardized, 
with an expiration date on each package. 


Being Digitalis in its completeness, 


this preparation comprises the 


entire therapeutic value of the drug. 
It provides the physician with a safe and effective 
means of digitalizing the cardiac patient 
and of maintaining the necessary saturation. 
Security lies in prescribing the 
“original bottle of 35 pills, Davies, Rose.” 


Clinical samples and literature sent to physicians on request 


Davies, Rose & Co., Led, Boston 18, Mass. 
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nturane 
checks 
the progress 


intensive, 
sustained, 
uricosuric action 


In the long-term treatment of gout, the value of a uri- 
cosuric agent such as Anturane in preventing accumu- 
lation of the urate deposits responsible for chronic 
disability and joint derangement is well established.* 


Clinical experience has demonstrated that Anturane 

not only prevents formation of new urate deposits, but 

with sustained therapy, also causes absorption of pre- 

existing tophi.2 With reduction in hyperuricemia, the 
ineidence and severity of acute attacks are reduced,> 
“the mobility of affected joints is improved,* and linger- 
ing joint pain is relieved.24 


Relerences: 1. Seegmiller, J. E., and Grayzel, A. J.A.M.A. 173:1076, 
1960. 2. YG, T. F., Burns, J. J., and Gutman, A. B.; Arth. & Rheumat. 
1:532, 1958. 3. Kersiey, G. D., Cook, E. R., and Tovey, 0. C. J.; Ann. 
- Rheumat. Dis. 17:326, 1958. 4. Gutman, A. B., and YO, T. F.: Bull. New 
York Acad. Med. 34:287, 1958. 


_ Full product information regarding dosage, side effects, precautions 
contraindications available on request. 


Scored tablets of 100 mg. 


Geigy Pharmaceuticals 
- Division of Geigy Chemical Corporation 
New York 
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One daily dose controls 
edema and hypertension 
around the clock 


Every tablet delivers 24 hours’ continuous thiazide action 


Trademark 


(Methyclothiazide, Abbott) Supplied in 2.5 and 5 mg. grooved tablets. 


Enduron’s duration of action is neatly 
matched to the 24-hour day. This 24- 
hour duration permits an ideal dosage: 
“Once a day, every day.” Easy for you 
to supervise, and handy for your pa- 
tients, with fewer forgotten doses, and 
no gaps in your therapy. 

Diuretic response is smooth and con- 
tinuous. Patients continue to eliminate 
excess sodium at a rate well above con- 
trol levels throughout the entire 24- 
hour period.! 


POTASSIUM CONTROL SIMPLIFIED 


Potassium depletion is rare. Enduron’s 
single daily dose causes but a single 
temporary peak of potassium loss. 
Moreover, Enduron’s effect on potas- 
sium has upper limits. Thus doubling 


the single dose from 5 to 10 mg. ap- 
proximately doubles the output of 
sodium; yet under this same condi- 
tion, potassium output increases little 
or not at all.” 

Use Enduron to treat the edema of 
congestive heart failure, the nephrotic 
syndrome, hepatic cirrhosis, pre- 
menstrual tension, or steroid therapy. 
Enduron also demonstrates significant 
antihypertensive effect."’ You may 
use it as a primary measure for mild 
to moderate hypertension, or as an 
adjunct in more severe cases. 


. Ford, R. V. Current Therap. 
Res., 2:422-430, Sept., 1960. 


. Fuchs, Morton, and Seller, 
Robert H., to be published. 


. Bryant, J. M., et al., Current 
Therap. Res., 3:1-4, Jan., 1961. 


ABBOTT 
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Where blood pressure climbs 
—keep rt under control with 


Enduronyl 


Announcing a once-a-day thiazide/rauwolfia antihypertensive 


NDURONYL 


Trademark 


(Methyclothiazide and Deserpidine, Abbott) (ENDURON '* and HARMONYL") 


Yes, just once daily is the dose for 
hypertension. Blood pressure starts 
down steadily: improvement usually is 
substantial within 10 days. Further 
reduction may continue over following 
weeks. At the same time, excess sodium 
and water are consistently eliminated. 

Giving Enduronyl just once a day 
means fewer forgotten doses. A 
smoothly sustained therapeutic 
response, too. 

On the other hand, single doses 
produce only one low, brief peak of 
potassium excretion. Hence one-a-day 
dosage means reduced chance of 
potassium depletion, since there’s 
but one daily boost to the patient’s 
potassium outgo. 


108225 


WHAT IS ENDURONYL? 


Enduronyl combines two well- 
established antihypertensive agents: 
(1) Enduron, Abbott’s long-acting 
thiazide diuretic, and (2) Harmony], 
a rauwolfia derivative of low side 
effects. Together they provide greater 
hypotensive action than with 
either alone. 

Enduronyl is supplied in two 
formulas, to cover a wide range of 
cases from mild to moderately severe 
hypertension. Would you like the 
literature? Write Abbott, North 
Chicago, 


Supplied: 

Endurony!—(5 mg. Enduron, and 0.25 mg. 
Harmony!) 

Enduronyl Forte—(5 mg. Enduron, and 0.5 
mg. Harmonyl) 


ABBOTT 
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maintains 

SINUS 
RHYTHM... 


QUINAGLUTE 


DURA-TABS 


exclusive oral Sustained Medication* 
Quinidine Gluconate 5 gr. (0.33 Gm.) 


w CARDIAC ARRHYTHMIAS” 


Maximum efficacy: maintains effective quinidine blood levels all day, all night. Better 
tolerated: because quinidine gluconate is 10 times as soluble as the sulfate, and only 
part of daily Dura-Tab dosage contacts gastric mucosa. Maximum convenience: given 
q. 12 h.—no night dosage needed. 


DOSAGE: for conversion of auricular fibrillation to normal sinus rhythm, in most cases, 2 Dura-Tabs 
3 or 4 times a day, for 2 to 3 days; longer periods are required in some patients. For maintenance, 
2 Dura-Tabs q. 12 h. in most patients... Bottles of 30, 100 and 250 Quinaglute Dura-Tabs. 


For SAMPLES and complete literature*-?° 
giving indications, cautions, etc., write 


W Y NN Corporation 


*U.S. Patent 
2,895,881 Lancaster Ave. at 51st St., Philadelphia, Pa. also available INJECTABLE QUINAGLUTE 
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Kills pain.....stops tension 


For neuralgias, dysmenorrhea, upper respiratory distress, and postsurgical conditions — 
new compound of Soma, phenacetin and caffeine kills pain, stops tension, reduces fever— 


gives more complete relief than other analgesics ...acts fast, relief lasts four to six hours 


Composition: 200 mg. Soma (carisoprodol), 
160 mg. phenacetin, 32 mg. caffeine. Dosage: 
1 or 2 tablets q.i.d. Supplied: Bottles of 50 
apricot-colored, scored tablets. 


Also Available As 
SOMA COMPOUND + CODEINE 


Soma Compound boosts the effectiveness of 


codeine. SOMA COMPOUND + CODEINE 


50-5163, 


therefore contains only %4 grain of codeine 
phosphate to relieve the more severe pain that 
usually requires /2 grain. Otherwise, its com- 
position—and dosage —is the same as Soma 
Compound. Supplied in bottles of 50 white, 
lozenge-shaped tablets. 


soma 


/WALLACE LABORATORIES/Cranbury, N.J. 
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€50-5163, 


Berpasil—in addition to its weil-established ef- 
pctiveness in controlling high blood pressure— 
fers an important bonus in treating hypertension. 
laboratory studies show that Serpasil can prevent 
fress-induced heart damage,’ presumably 
rough its ability to deplete the catecholamines 
bpinephrine and norepinephrine) from the 
yocardium. 34 

hese laboratory data are clinically significant in 
bht of growing evidence*’ that more than purely 
echanical” overwork may be involved in cardiac 
amage associated with hypertensive disease. 
aab® suggests that much of this damage is due 
b a direct metabolic action of ihe catecholamines 
min heart muscle. The way to prevent it, he 
elieves, is to deplete or inactivate excecs 
gatecholamines. 

shus, Serpasil not only eases the mechanical 
urden on the heart by reducing peripheral re- 
maistance and slowing heart rate, it may also pro- 
ide protection against catecholamine-induced 
meart damage—the added benefit in prescribing 
berpasil for hypertension. 


“/ WALLACE N.J. 


erpasil lowers blood pressure gently, guards against cardiacdan 


1. Raab, W., Stark, and Gigee, W.R.: Circulation 
Raab, W.: Research report to C!BA. 3. Carlsson, A., 
Bertier, A., ani Nilsson, J.: Psychotronic Drugs (edited by Garatt 
Ghettl, Elsevier Publishing Company, Amsterdam, 1957, 
© Weet, 0. R., Kottegoda, ©. and Krayer, O.: J. Pharmacc! 
Therap. 124940 {Doec,) 1958. 5. Reab, W.: Am. J. Cardiol. 5:57) 
© Gaver, Borden, N.E., Boeminghaus, H., and Effert, S.: Ztsch: 


$900. 7. Raab, W.: Hormcsal and Neurogenic 


, The Williams & Wilkins Company, Baltimore, 1953, po 


LABORATORY EVIDENCE SHOWS SERPASIL PR” 
STRISS-INDUCED HEART DAMAGE’ 


No heart damage in stress: 
tected with Serpasil. Tiss. 
from rat given 2-a-methy!-° 
hydrocortisone and 
left, but alee given 
microgram daily for one 


Severe heart demege in unprotected 
stressed rat. Tissue taken from rat 
given 
tisone and stressed (by restraint) for 
38 hours. (Photomicrographs from 
Raab,*) 


Hila! While Serpasil did not completely protect the hearts of a!) 
this study, it reduced myocardial damage in most of them 
magnification of photomicrographs: approx) mately 480 x. 


Gomplete information about indications, dosage, 


side effects of Serpasi!— as well as a full reporton 
protecting action — will be sent on request. 
SUPPLIED: Tabieis, 0.1 mg., 0.25 mg. (scored) and 
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AN AMES CLINIQUICK® 


CLINICAL BRIEFS FOR MODERN PRACTICE 


the diabetic with proteinuria! 


— 
— 


Protein in the diabetic patient’s urine is usually cause for 
concern to the physician. He begins to think in terms of 
renal damage. This generally calls for a re-evaluation of 
the patient’s diabetic state; in particular, his degree of 
diabetic control. Loss of control is a major factor in the 
developinent of degenerative nephropathy. 


However, in the diabetic patient, proteinuria also may 
be indicative of disorders unrelated to the diabetic state. 
Postrenal disturbances such as lithiasis, cystitis, pyelitis, 
bilharziasis or prostatic impairment may produce protein 
in the urine. Renal proteinuria may be due to predispos- 
ing factors such as abscess, carbuncle or gangrene. These 
are usually of a transitory nature. When diabetes is the 
only apparent contributing factor to the presence of per- 
sistent proteinuria (“diabetic proteinuria”), renal damage 
associated with degenerative diabetic nephropathy is 
usually indicated.* 
"Nagy El Mahallawy, M., and Sabour, M. S.: J.A.M.A. /73:1783 
(Aug. 20) 1960. 
One of the simplest and most reliable means of evaluating 
the diabetic is through daily urine testing with UristT1x® 
for both glucose and protein—to indicate diabetic control, 
and forewarn of possible renal damage. Following a 
simple “dip-and-read” technique, URisTix provides 
these two important test results in just ten seconds. Thus, 
it eliminates delay, guesswork, and fussing with equip- 
ment...making it equally valuable for office diagnosis 
or name testing. 


== to facilitate diabetic evaluation... 


¢ standardized color chart for dependable estimations 
¢ unaffected by turbidity, drug metabolites, non- 


BRAND Reagent Strips 


colorimetric “dip-and-read’’ combination test for both 


proteinuria and glucosuria 
AMES 


Toronto Coneda 


AN) 


glucose reducing substances 


available: Uristix Reagent Strips, bottles of 125. 
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When the 
stomach 


has a 
nervous 


patient! 


antispasmodic/sedative 


relaxes the tense patient and his jittery stomach... 
without the sedative “build-up’’ many patients ex- 
perience with phenobarbital preparations. 


BuTIBEL combines the “‘time- 
matched’’ components— 
BuTISOL sopIUM® butabarbi- 
tal sodium 15 mg. and extract 
of belladonna 15 mg.—each 
having approximately 5 hours’ 


duration of effect. Thus, with 
Butibel there is no overlapping 
sedation, no antispasmodic gap 
—t.i.d. dosage keeps the patient 
comfortable without inducing 
sluggishness. 


Available as: BUTIBEL Tablets « Elixir « Prestabs® Butibel R-A 


(Repeat Action Tablets) 


McNEIL LABORATORIES, INC., Fort Washington, Pa. 
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Why do we say Mysteclin-F is decisive in infection? 


because...it contains phosphate-potentiated tetracycline 


for prompt, dependable broad spectrum antibacterial action. 


because...it contains Fungizone, the antifungal antibiotic, 


to prevent monilial overgrowth in the gastrointestinal tract. 


Mysteclin-F resolves many respiratory, genitourinary and gastrointestinal infections—as well as such 
other conditions as cellulitis, bacterial endocarditis, furunculosis, otitis media, peritonitis, and septi- 
cemia. It combats a truly wide range of pathogenic organisms: gram-positive and gram-negative 
bacteria, spirochetes, rickettsias, viruses of the psittacosis-lymphogranuloma-trachoma group. 
Available as: Mysteclin-F Capsules (250 mg./50 mg.) Mysteclin-F Half Strength Capsules (125 rag./25 mg.) Mysteclin-F' 
for Syrup (125 mg./25 mg. per 5 cc.) Mysteclin-F for Aqueous Drops (100 mg./20 mg. per cc.) 

*Mysteclin’®, ‘Sumycin’® and ‘Fungizone’® are Squibb trademarks. 


Mysteclin-F 


Squibb Phosphate-Potentiated Tetracycline (sumycin) plus Amphotericin B (FuNcIZONE) 


Please Mention this Journal when writing to Advertisers 
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br more effective 


and gastrointestinal distres§ 


Mylanta Tablets: 


NE TABLET CONTAINS: 
lagnesium Hydroxide 200 mg. 


Aluminum Hydroxide ....... 200 mg. 
(Dried Gel) 
fethylpolysiloxane (activated) - 20 mg. 


Mylanta Liquid: 
)NE TEASPOONFUL CONTAINS: 
fagnesium Hydroxide ...... 200 mg. 


Aluminum Hydroxide 
(equiv. to Dried Gel, U.S.P.) 


Methylpolysiloxane (activated). 20 mg. 


SUGGESTED DOSAGE: To be taken 
yetween meals and at bedtime. Tablets: 
One or two tablets, well chewed. 
Liquid: One or two teaspoonfuls. 


AVAILABLE: Boxes of 100 MyLanta 
Tasiets and 12 ounce bottles of My- 
LANTA Liguip at all pharmacies. 


Write for professional samples. 


12769 / 4108 


Combines 


The best known antiflatulent MYLICON 


The best knawn antacids + ANTACID 


(Magnesium Hydroxide, Aluminum Hydroxide ) 


MYLANTA 


To Produce 


A more effective treatment for hyperacidity, ulcers and gastro- 
intestinal distress. MYLANTA contains a proven combination of 
antacids for relief of hyperacidity plus the antifoam agent, 
MYLICON, for more effective relief of gastrointestinal distress 


due to entrapment of gas. 


Advantages 


Acts faster * Works longer » No chalky taste - Soft easy-to-chew 
tablets * Pleasant tasting liquid - Non constipating 


THE STUART COMPANY + PASADENA, CALIFORNIA 
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ANTACIDS KOLANTYL 


CONTROL 


CONTROLS ACID 
AND PAIN! 


Ulcer therapy requires more 
than antacids 


“Putting alkali into the stomach does 
not always relieve pain, even though 
the acid is completely neutralized 
thereby.”! 


Kolanty! provides the missing 
action—SPASMOLYSIS—plus 3 
additional healing actions 


“ ..our studies indicate that ulcer pain 
in the uncomplicated case is invariably 
associated with abnormal motility.”? 


A groundswell of medical opinion now 
indicts gastric spasm —as well as acid 
—in the causation of ulcer pain.'* 


Kolantyl is so much more than an antacid 


Examine the KOLANTYL Formula: 

isp dic: BENTYL (dicyclomine) Hydro- 
chloride antacids: Magnesium Oxide/Alu- 
minum Hydroxide Gel demulcent: Methyl- 
cellulose anti-enzyme : Sodium Laury! Sulfate 


References: 1. Altschule, M. D.: M. Sc. 6:560, 1959. 
2. Ruffin, J. M.; Baylin, G. J.; Legerton, C. W., and 
Texter, E.C., Jr.: Gastroenterology 23:252, 1953. 
3. Texter, E. C., et al.: Ann, Int. Med, $1:1275, 1959. 
4. Kasich, A. M.; Boleman, A. P., Jr., and Rafsky, 
J. C.: Am. J. Digest. Dis. 1:361, 1956. 5. Roth, J. L. A.; 
Wechsler, R. L., and Bockus, H. L.: Gastroenterology 
31:493, 1956. 6. Rafsky, J. D.: Gastroenterology 27:29, 
1954. TRADEMARKS: KOLANTYL®, SENTYL® 


Brochure with full product information available on request. 


THE WM. S. MERRELL COMPANY 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio/Weston, Ontario 
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CONTROL 4 ACTERIURI A Control bacteriuria and help reduce 
the risk of pyelonephritis with the 

—-WITHOUT PRODUCING urine-specific, bactericidal action 
of Mandelamine. Mandelamine de- 

RESISTANT MUTANTS stroys most urinary pathogens, in- 
cluding many strains resistant to 


other antibacterials. Mandelamine produces no resistant mutants...is repeatedly 
effective for recurring infections in the same patient. Prescribe Mandelamine for 
bacteriuria, symptomatic or asymptomatic . .. and especially when there is a history 


of recurring lower urinary tract infections. 

Dosage: Adults— Two Mandelamine Hafgrams four times a day. Precautions: Mandelamine is contra- 
indicated in patients with renal insufficiency and/or severe hepatitis. An occasional patient may experi- 
ence gastrointestinal disturbance. Supplied: Mandelamine Hafgram® Tablets (0.5 Gm.), and pleasantly 
flavored Mandelamine Suspension. Mandelamine Sensi-Discs are available from Laboratory Supply 
Houses. Full dosage information, available on request, should be consulted before initiating therapy. 


MANDELAMINE 


brand of methenamine mandelate 


the urine-specific antibacterial 


MORRIS PLAINS, NU 
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To lift depression 


Marplan covers the broad range of depressive states, including seemingly mild but pro- 
gressively deteriorating conditions, many “masked” depressions, suicidal ideation, as 
well as depressions necessitating hospitalization. It increases accessibility of the with- 
drawn or regressed individual, improving rapport between physician and patient. 

Where prior therapy has failed, Marplan often produces dramatic results. Prompt social 
recovery, €.g., was achieved with Marplan in a “severe, chronic, obsessive-compulsive 
neurotic illness” of 20 years’ duration, disabling the patient for 12 years; previous treat- 
ment had included tranquilizers and ECT.® 


ANNALS OF INTERNAL MEDICINE 


A single agent, with two distinct primary 
effects, for two important clinical indications 


arplan 


a happy balance f potency/safety 


To control pain in “difficult” cases of angina pectoris 


Marplan prevents anginal pain,!- increases exercise tolerance?-4.5 and reduces nitro- 
glycerin requirements.2:3 It is designed for use on a continuous schedule by patients with 
moderately severe to intractable angina pectoris. 

Marplan improves the mental climate: Not only could anginal patients placed on Marplan 
“,..do more than formerly .. .’’4 but they also felt better, were more alert, more cheer- 
ful.2-4 The loss of pain as a warning signal against undue exertion may be balanced by 
close patient supervision, strict guidance, and by maintaining all restrictions of activity 
in force prior to Marplan therapy. 


Marplan has been shown to be considerably more potent than certain other amine oxidase 
regulators. One might expect such potency to be associated clinically with increased side 
effects. Actually, Marplan strikes a happy balance of potency and safety, exhibiting a 
marked decrease in certain of the hydrazine side reactions; there have been no reports of 
hepatitis attributable to Marplan. Nevertheless, all precautions set forth in the product 
literature should be strictly observed. 


Consult literature and dosage instructions, available on request, before prescribing. 


Selected bibliography from 38 published papers: 1. W. Hollander and R. W. Wilkins, in J. H. Moyer, Ed., Hypertension, Philadel- 
phia, W. B. Saunders Co., 1959, p. 399. 2. R. W. Oblath, paper read at American Therapeutic Society, 60th Annual Meeting, Atlantic 
City, N. J., June 6, 1959, 3. N. Bloom, Virginia M. Month., 87:23, 1960. 4. G. C. Griffith, Clin. Med., 6:1555, 1959. 5. G. C. Griffith, 
Dis. Nerv. System, 21:(Suppl.), 101, 1960. 6. L. Alexander and S. R. Lipsett, Dis. Nerv. System, 20:(Suppl.), 26, 1959. 


MARPLAN® — 1-benzyl-2-(5-methyl-3-isoxazolylcarbony!) hydrazine 


LABORATORIES 
Division of Hoffmann-La Roche Ine. 


— 
93 
: 
ae 
a 
; 
(ROCHE) 
ROCHE 


Antibacterial A 
79% 


Antibactbrial B 


Antibacterial ¢ 
54% 


Antibacterial D 


‘Antibacterial 
‘45% 


4 


Antibacterial F 
45% 


“Antibacterial ¢ 


Antibacterial 


IN 
CERTAIN 
MENINGEAL 


INFECTIONS 
effective 


cerebrospinal 

fluid levels— 
effective 

antibacterial 
action 


CHLOROMYCETIN 


(chloramphenicol, Parke-Davis) 


in vitro sensitivity of Hemophilus influenzae to cHLoRomyceTIN and to eight other antibacterials* 


Sensitivity tests were done by the disc method on a total 
of 100 strains of H. influenzae obtained on clinical isolates 
from 1955 through 1958. 

*Adapted from Jolliff, C. R.; Engelhard, W. E.; Ohlsen, J. R.; 
Heidrick, P. J., & Cain, J. A.: Antibiotics & Chemother. 
10:694, 1960, with permission of the authors. 
CHLOROMYCETIN (chloramphenicol, Parke-Davis) is avail- 
able in various forms, including Kapseals” of 250 mg., in 
bottles of 16 and 100. 

See package insert for details of administration and dosage. 


Warning: Serious and even fatal blood dyscrasias (aplastic 
anemia, hypoplastic anemia, thrombocytopenia, granulocy- 
topenia) are known to occur after the administration of 
chloramphenicol. Blood dyscrasias have occurred after both 
short-term and prolonged therapy with this drug. Bearing 


in mind the possibility that such reactions may occur,- 
chloramphenicol should be used only for serious infections 
caused by organisms which are susceptible to its antibac- 
terial effects. Chloramphenicol should not be used when 
other less potentially dangerous agents will be effective, 
or in the treatment of trivial infections such as colds, influ- 
enza, or viral infections of the throat, or as a prophylactic 
agent. 

Precautions: /t is essential that adequate blood studies be 
made during treatment with the drug. While blood studies 
may detect early peripheral blood changes such as leuko- 
penia or granulocytopenia, before they become irreversible, 
such studies cannot be relied = 
upon to detect bone marrow 


depression prior to develop» | PARKE-DAVIS 


ment of aplastic anemia. PARKE, DAVIS & COMPANY, Detromt 32, Michigan 
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fast action 1 fast action 2 
for too fluid feces: for too frequent evacuations: 
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capacity of polycarbophil to nonopiate antimotility action 
absorb free fecal water of thihexinol methylbromide 
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“Of particular value’’' in delicate radiography 


Excellent visualization, few or 
no toxic reactions, minimal 
movement or discomfort follow- 
ing injection—these are the fea- 
tures of Renografin in cerebral 
angiography.” Similarly im- 
pressive results have been pro- 
duced by Renografin-60 and 
Renografin-76 in abdominal 
aortography“* and intra-osseous 
venography.° Further, “Reno- 
grafin is the medium of choice” 
in pediatric arthrography. 


‘Superior Contrast Media’’*® 
In Intravenous Urography — 
In three large series, Renografin- 
60 and Renografin-76 produced 
diagnostic films in over 90% of 
patients of all ages. No serious 
or severe reaction occurred and 
minor side effects were remark- 


ably few.” 


Squibb Diatrizoate Methylglucamine 
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testing with the ampul package. 
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Pneumococcal Meningitis in the Adult 


Clinical, Therapeutic, and Prognostic Aspects 
in Forty-three Patients 


Cart. Ray A. OLSSON (MC), USA, JAMES C, KirBy, M.D., and 
MonrorE J. ROMANSKY, M.D., F.A.C.P. 


Washington, D.C. 


HE PNEUMOCOCCUS is uniquely suscep- as 72% in some series (1-3). This paper is 
Taw to penicillin. Despite widespread —a_review of our experience with pneumo- 
use, this antibiotic remains bactericidal for coccal meningitis in 43 adult patients seen 
the pneumococcus at low concentrations, during the years 1950 through 1960 in the 


and no resistant strains have emerged. The George Washington University Medical 


unusual characteristics of this microorgan- _ Division, District of Columbia General 
ism have resulted in a uniformly low mor- _—_ Hospital, with an analysis of those factors 
tality for pneumococcal infections gener- which contribute to the high mortality 
ally, and the virtual disappearance of usually reported in adults. 
pneumococcal pneumonia as a therapeutic All of the patients had clinical and spinal 
problem. fluid findings consistent with purulent men- 
Pneumococcal meningitis, however, ap- __ ingitis. Pneumococci were cultured from 
pears to be an exception to these facts. the spinal fluid in all but two instances. 
Mortality varies from as low as 7 to as high ‘The following data were tabulated from 
“ the clinical record: age, sex, date of admis- 
tos. Bay SX, sion, duration of illness, level of conscious- 


From the George Washington University Medical ae p : 
Division, District of Columbia General Hospital, ness, coexisting illness, and type of therapy. 


and the Department of Medicine, George Washing- Laboratory data that were evaluated in- 


iversity School of Medicine, Washington, 
Scheel cluded blood leukocyte count, spinal fluid 
Requests for reprints should be addressed to smear, cell count and sugar concentration, 
Monroe J. Romansky, M.D., George Washington and the results of blood and spinal flui 
a sults uid 
University Hospital, 901 23d Street, N.W., Wash- P 
ington 7, D.C. 


cultures. 
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PNEUMOCOCCAL MENINGITIS - 43 PATIENTS 
DURATION OF ILLNESS VS. MORTALITY 


MORTALITY, 0/0 50 
12 


PATIENTS 
WITH 
COEXISTING 6 
ILLNESS 


3 


DURATION OF 
ILLNESS, DAYS 


PATIENTS 
wiTHOUT 3+ 
COEXISTING 

ILLNESS 


MORTALITY, % 100 50 50 33 75 


Relation between mortality and 
duration of illness. 


Ficure 1. 


RESULTS 


CLINICAL CHARACTERISTICS 


The patients mainly were in the older 
age groups; 31 were 40 years of age or older, 
and of these, 15 were over 60. There were 
26 males and 17 females. The seasonal inci- 
dence of meningitis appeared to parallel 
that of pneumonia in this hospital; 33 of 
the cases occurred between the beginning 
of November and the end of April. The 
average duration of illness prior to admis- 
sion was two and four tenths days. Eighteen 
of the patients were comatose at the time 
of admission. Thirty-one had a coexisting 
major illness. Meningitis was secondary to 
pneumonia in 17 patients and to otitis 
media in eight. Four of the patients with 
pneumonia also had cirrhosis. Four other 
patients had cirrhosis and alcoholism, or 
both, and two patients were diabetic. The 
over-all mortality rate in this series was 


65%. 


FACTORS IN PROGNOSIS 

Weinstein (4) has indicated that a poor 
prognosis in pneumococcal meningitis can 
be expected with the following: coexisting 
illnesses, advanced age, delay in instituting 
therapy, coma, and the presence of bac- 
teremia. 


Thirty-one patients had a coexisting ill- 
ness, with a mortality of 67% as compared 
to 58% in the 12 patients without a co- 
existing illness. 

In this series the highest mortality rate 
was in the 30 to 49-year-old group. How- 
ever, this group included most of the 
chronic alcoholics and those patients with 
the complicating factors of otitis media and 
pneumonia. 

The relation between mortality and the 
duration of illness is illustrated by Figure 
1. The mortality in the group with coexist- 
ing illness rose steadily from 50% in those 
patients ill for less than a day to 100% by 
the third day. In the group without coexist- 
ing illnesses the mortality was 75% after 
the third day. 

As noted in Figure 2, coma was associated 
with a mortality rate of 77%, while the 
mortality rates in those who were stuperous 
and semicomatose were 59 and 55%, respec- 
tively. None of the patients could be con- 
sidered alert on admission. 

Bacteremia was associated with a mor- 
tality of 68% as shown in Table 1. How- 
ever, ten of the 23 patients with positive 
blood cultures had pneumonia, and three 
had otitis media. The mortality was 93%, 
as opposed to a mortality of only 30% in 
those with bacteremia alone. 

Spinal fluid cultures were positive in 41 
of the 43 patients. The two patients with 


PNEUMOCOCCAL MENINGITIS 43 PATIENTS 
LEVEL OF CONSCIOUSNESS VS_ MORTALITY 


MORTALITY, % 59 55 77 
20 


NUMBER 
OF 
PATIENTS 


TOTAL 
DIED 


[_Normar | sTuPoR 
LEVEL OF CONSCIOUSNESS 


SEMI~ COMA COMA 


Ficure 2. Relation of mortality to consciousness. 


TOTAL 
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10 
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negative cultures had positive blood and 
sputum cultures, characteristic spinal fluid 
chemical and cytologic findings, and _posi- 
tive smears. Results of the spinal fluid 
smear were reported in 31 other patients. 
Gram-positive diplococci were noted in 30, 
or 97%. 


THERAPY 
The results of therapy are detailed in 
‘Table 2. Thirty-six of the patients could be 
classified according to treatment into one 
of three major groups: penicillin alone (in 
varying dosage), erythromycin alone, and 
penicillin plus one of the tetracyclines. 
Table 3 indicates the degree of illness for 
the patients in each regimen. (The three 
patients treated with procaine penicillin 
were not included in this tabulation.) There 
was a significantly higher incidence of co- 
existing illness in the group treated with 
penicillin alone. No other significant dif- 
ferences in the three groups could be found. 
The remaining seven patients represented 
a wide variety in forms of therapy. There 
were instances of death before treatment 
could be evaluated, and one instance of the 
death of a comatose patient five hours after 
admission due to penicillin anaphylaxis. 
Soluble crystalline penicillin was gener- 
ally administered every two hours, either 
intramuscularly or by rapid intravenous 
drip. There is little difference in the results 
of those treated with 1 or with 2 million 
units every two hours (54 versus 59% 
mortality). Although two of three patients 


who were treated with 600,000 units of 


TABLE 1. Influence of Bacteremia on Mortality 
Mortality 
Number Died 
All patients with 23 15 68 
bacteremia 
Bacteremia plus otitis or 13 12 93 
pneumonia 
Bacteremia alone 10 3 30 


PNEUMOCOCCAL MENINGITIS IN THE ADULT 


547 


Results of Therapy in 36 Adult Patients with 
Pneumococca] Meningitis 


TABLE 2. 


No. Mortality 
Patients Died % 
A. Penicillin 
1 million unit soluble crys- 13 7 54 
talline intravenously or 
intramuscularly every 
two hours 
2 million unit soluble crys- 7 4 59 
talline intravenously or 
intramuscularly every 
four hours 
0.6 million unit aqueous 3 1 33 
procaine intramuscu- 
larly every four hours 
B. Erythromycin 
0.5 g every four hours in- 6 3 50 
travenously 
C. Penicillin tetracy- 
cline-group 
1 million unit soluble crys- 7 6 85 


talline penicillin every 
two hours intravenously 
Plus 0.5 chlortetra- 
cycline, tetracycline, or 
oxytetracycline every 
six hours intravenously 


aqueous procaine penicillin every four 
hours intramuscularly survived, it should 
be noted that all had been ill for less than 
a day and none had pneumococcal infec- 
tions elsewhere. These factors probably 
played an important part in their recovery. 
Erythromycin was administered in an 
intravenous dose of 0.5 grams every four 
hours to six patients. The mortality of 50% 
is comparable to that with penicillin. 
Seven patients received penicillin in com- 
bination with one of the tetracyclines 
(chlortetracycline, two cases; oxytetracy- 
cline, three cases; and tetracycline, two 
cases). Six of these patients died, a mor- 
tality of 85%. As shown in Table 3, these 
patients were in no way more severely ill 
than those in the other groups. In fact, the 
average duration of illness for this group 
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TABLE 3. 


1. Age 
Average 
Range 

2. Duration of illness 
Average 
Range 

3. Level of consciousness 
Stupor 
Semi-coma 
Coma 

4. Coexisting illness 
Pneumonia 
Otitis media 
Alcoholism and cirrhosis, or both 
Diabetes 

Total patients 


was the shortest, and the incidence of co- 
existing illness was the lowest. 

Steroids were an adjunct to antibiotics 
in seven patients, four of whom died. Ther- 
apy was quite variable, ranging from 50 to 
400 milligrams per day of hydrocortisone 
intravenously. Evaluation is obviously not 
possible. 

Two of the 15 survivors had residual 
deafness. Both had otitis media on admis- 
sion. 


Discussion 

Delay in seeking treatment appears to be 
primarily responsible for the high mortality 
in this group of patients. Meningitis was 
fatal in 80% of the patients ill for three or 
more days. When coexisting illness was 
added to delay in seeking treatment, the 
mortality was decidedly higher. Those pa- 
tients with bacteremia plus pneumonia or 
otitis media had a higher mortality rate 
than those with bacteremia alone. In view 
of this, X rays of the skull, sinuses, and 
mastoids should be an integral part of the 


Aqueous 
Crystalline 
Penicillin 


(16/20) 


Annals of 
Internal Medicine 


Clinical Characteristics of 43 Patients in Various Treatment Groups 


Penicillin 
Plus a 
Erythromycin Tetracycline 


(3/6) 


admission examination in order to eradi- 
cate these foci of infection when present. 

Coma was found to be a useful diagnostic 
sign, but neither old age, bacteremia alone, 
nor laboratory data could be correlated 
with the outcome. 

Penicillin is the antibiotic of choice in 
pneumococcal meningitis; in this study 
erythromycin in adequate dosage compared 
favorably with penicillin in the small num- 
ber of patients treated. We feel that when- 
ever a patient is unable to give a reliable 
history regarding penicillin allergy, it is 
well to use another agent. This is high- 
lighted by the comatose patient in this 
series who developed fatal penicillin ana- 
phylaxis. Erythromycin in a dose of 0.5 
grams every four hours administered by 
rapid intravenous infusion appears to be 
an effective substitute. 

Lepper and Dowling (5) have reported a 
mortality of 79% in 14 patients with pneu- 
mococcal meningitis who received both 
penicillin and chlortetracycline, both in 
adequate doses. The death of six of the 
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seven patients in our series so treated tends 


to confirm this result. 


SUMMARY 

Forty-three patients with pneumococcal 
meningitis were evaluated. The over-all 
mortality rate was 65%. 

Delay in seeking treatment was primarily 
responsible for the high mortality, which 
rises to 80°% if the duration of illness is 
three or more days. The presence of otitis 
media or pneumonia increases this figure 
to 100%. 

The single most important diagnostic 
procedure is the Gram stain of the spinal 
fluid, which provides a simple, rapid, and 
accurate means of establishing the diag- 
nosis. 

The treatment of choice is penicillin, but 
erythromycin in adequate dosage appears 
to be equally effective. 


SUMMARIO IN INTERLINGUA 


In le curso del decennio ante julio 1960, 43 
patientes con meningitis pneumococcal esseva 
incontrate in nostre servicio hospitalari. Le 
majoritate habeva plus que 50 annos de etate. 
Meningitis esseva secundari a pneumonia in 
17 patientes e a otitis medie in octo. Le frottis 
de liquido spinal esseva multo fidel como base 
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de un precoce diagnose. Illo revelava le or- 
ganismo etiologic in 30 ex $1 casos. 

Esseva evalutate diverse factores de interesse 
pro le prognose. Le presentia associate de in- 
fectiones pneumococcal, morbo de plus que tres 
dies de duration, e€ coma esseva associate con 
un mortalitate de 75% o plus. Bacteremia, vetu- 
lessa, numeration del cellulas de sanguine, nu- 
meration del cellulas in le liquido spinal, e le 
concentration de sucro monstrava nulle corre- 
lation con le mortalitate. Le therapia in 36 
casos esseva Classificabile in terminos general in 
le uso de penicillina sol (23 patientes), erythro- 
mycina (sex patientes), e penicillina in combina- 
tion con un membro del gruppo de tetracyclina 
(septe patientes). Le mortalitate in le gruppo 
tractate con penicillina esseva 56%, in le gruppo 
tractate con erythromycina 50%, e in le gruppo 
tractate con penicillina e un tetracyclina 85%. 
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UBACUTE BACTERIAL ENDOCARDITIS, an in- 
fection of the valvular or mural endo- 
cardium, or of both, is usually considered 
to be caused by a microorganism of low 
virulence that results in the clinical signs 
of a chronic infection. Adequate treatment 
is available and is effective if instituted 
early in the course of the disease. Prompt 
diagnosis is imperative. This paper focuses 
attention on this potentially fatal infection. 


METHOD 


The University of Minnesota Hospital record 
of each patient said to have bacterial endo- 
carditis in the 20-year period January 1, 1939 
to December 31, 1959 was reviewed. There were 
238 patients with this diagnosis. In 17 instances 
the evidence was inadequate to support a diag- 
nosis of bacterial endocarditis; these patients 
were excluded from this study. 

Analysis of the data on the 221 patients with 
bacterial endocarditis indicates that acute bac- 
terial endocarditis and subacute bacterial endo- 
carditis are two different entities having dif- 
ferent pathogenesis and prognosis. With the 
antibiotic therapy currently available some pa- 
tients with endocarditis caused by microorgan- 
isms of considerable virulence are kept alive 
and thereby reach the subacute stage. However, 
an acceptable separation was established be- 
tween the two forms by using the estimated 
date of onset. It was impossible to ascertain 
the exact date of onset in most instances. 
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There were 54 patients with acute bacterial 
endocarditis. This was defined as bacterial in- 
fection of the endocardium (valvular, mural, 
or both) giving rise to symptoms of less than 
50 days’ duration, associated for the most part 
with an invasive microorganism and having a 
fulminant clinical course. This series of patients 
has been analyzed in detail and the data are 
being prepared for publication. 

This paper evaluates the 167 patients with 
subacute bacterial endocarditis. This was de- 
fined as a bacterial infection of the endocardium 
(valvular, mural, or both) giving rise to symp- 
toms of greater than 50 days’ duration. This 
infection was associated, for the most part, with 
a microorganism of low virulence and had a 
chronic clinical course. 

Eleven patients had one recurrence and four 
had two recurrences. A patient was considered 
to have a recurrence only if repeated blood cul- 
tures were sterile, all of the symptoms of sub- 
acute bacterial endocarditis had disappeared, 
and at least three months had elapsed since dis- 
charge from the hospital following the previous 
attack, The recurrences were considered as sepa- 
rate attacks for analysis of clinical and labora- 
tory data. This paper thus evaluates 186 attacks 
of subacute bacterial endocarditis in 167 pa- 
tients (Table 1). 

The years 1939 through 1942, prior to the use 
of penicillin, were included especially for 
mortality comparisons. 


TaBLe 1. Distribution of Attacks of Subacute 
Bacterial Endocarditis by Sex 


Males Females Total 
Patients 85 82 167 
11 had one recurrence 8 3 11 
4 had two recurrences 
(patients) 1 3 4 
(attacks) 2 6 8 
Total attacks 95 91 186 
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RESULTS 
AGE AND SEX 


The distribution of patients by age and 
sex for the initial attack of subacute bac- 
terial endocarditis is shown in Table 2. 
The youngest patient was one year old and 
the oldest 77. One-fourth of the 167 pa- 
tients were over 50 years of age. Most re- 
ported series list the greatest incidence of 
subacute bacterial endocarditis in the third 
and fourth decades (1, 2). Only rare occur- 
rences have been reported in the first dec- 
ade (3). In the present series 54 (32%) of 
the patients were under 21 years of age. 
Twenty of the 54 had underlying congeni- 
tal heart disease. This high incidence in 
the first and second decades reflects the 
large number of younger patients with 
acquired and congenital heart disease re- 
ferred to the University of Minnesota 
Hospital for cardiac surgery. 

The total number of male and female 
patients was similar. However, there were 
twice as many females in the 31 to 40 age 
group. An explanation for this was not 
readily apparent. The incidence in males 
was twice as great in the group over 50. 
The increased frequency of genitourinary 


diagnostic and operative procedures in eld- 
erly males is probably responsible for this 
difference. 


UNDERLYING HEART DISEASE 

The underlying heart disease in the 167 
patients is shown in Table 3. As would be 
expected, most of the patients had acquired 
valvular or congenital heart disease. How- 
ever, 37 patients gave no history of ante- 


TABLE 3. 


Males 
Rheumatic heart disease 47 
Congenital heart disease 16 


None mentioned 
Atherosclerosis of aortic valve 


Total 


SUBACUTE BACTERIAL ENDOCARDITIS 


TABLE 2. Distribution of Patients with Sub- 
acute Bacterial Endocarditis by Age and Sex 


Age Males Females Total Per Cent 
0-10 10 9 19 11.4 
11-20 14 21 35 20.9 
21-30 11 14 25 14.9 
31-40 9 19 28 16.8 
41-50 11 7 18 10.8 
51-60 13 6 19 11.4 
61-70 11 3 14 8.4 
71-80 6 3 9 5.4 
Total 85 82 167 100 


cedent heart disease, either acquired or 
congenital. The physicians who examined 
these patients would not commit them- 
selves to either one of those diagnoses. 
Necropsy examination was performed on 
19 of the 37 patients. The results confirmed 
the clinical diagnosis; there was no evi- 
dence of underlying heart disease. In 18 
patients there was no autopsy confirmation 
of this impression; they may have had an 
antecedent attack of rheumatic heart dis- 
ease. 

Subacute bacterial endocarditis involving 
an atherosclerotic aortic valve occurred 
once. There was no instance of subacute 
with underlying 


bacterial endocarditis 


syphilitic heart disease. 
INITIATING FACTORS 
Factors that could have initiated the bac- 
teremia which preceeds the development of 
subacute bacterial endocarditis have often 
been neglected when the initial medical 


history is obtained. In this series a possible 
predisposing factor was mentioned for 124 


Underlying Heart Disease in Subacute Bacterial Endocarditis 


Females Total Per Cent 
47 94 56.3 
19 35 20.9 
15 37 22.2 


0.6 


100 


and 

: 
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85 82 167 
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TABLE 4. Initiating Factors in Subacute Bacterial Endocarditis 


Upper respiratory infections 
Dental manipulations 


Operations (5 transurethral resections included) 


Delivery or abortion 
Urinary catheterization 
Cardiac catheterization 
Traumatic injury 
Genitourinary infection 
Cystoscopy 

Heroin addict 

Burn 

Insect bite 


Total 


(67%,) of the 186 attacks. These are shown 
in Table 4. Important points to note are 
the high incidence of coryza, influenza, sore 
throat, dental manipulations (a well-recog- 
nized danger), and the frequency of diag- 
nostic and operative genitourinary proce- 
dures. 

Subacute bacterial endocarditis occurred 
in five obstetric patients. Three developed 
the disease following normal spontaneous 
delivery. Although cardiac catheterization 
is usually considered a relatively safe pro- 
cedure, this was incriminated as a cause of 
subacute bacterial endocarditis in three 
patients. In recent years dry sterilization of 
the catheter has diminished this risk. 


TasLe 5. Symptoms in 186 Attacks of Sub- 
acute Bacterial Endocarditis 


Males Females Total Per Cent 


Fever 70 71 141 75.8 
Weight loss 56 52 108 58.1 
Fatigue 51 54 105 56.5 
Anorexia 51 43 94 50.5 
Weakness 44 41 85 45.7 
Chills 35 47 82 44.1 
Sweats 41 36 77 41.4 
Joint pains 30 41 71 38.2 
Petechiae 23 28 51 27.4 
Central nervous 

system symptoms 22 27 49 26.3 
Osler’s nodes 13 30 43 23.1 
Anemia 6 24 30 16.1 


Males Females Total Per Cent 
30 28 58 46.8 
18 15 33 26.6 

8 5 13 10.5 
0 5 5 4.0 
4 0 4 a2 
0 3 3 2.4 
1 1 2 1.6 
0 2 2 1.6 
1 0 1 0.8 
1 0 1 O08 
0 1 1 O.8 
1 0 1 0.8 
64 60 124 100 


Heroin addicts who give themselves injec- 
tions intravenously are prone to develop 
subacute fungal endocarditis. In this series 
there was one heroin addict with subacute 
bacterial endocarditis. Blood cultures were 
not drawn during life; at necropsy a vege- 
tation was found on the mitral valve. A 
Giemsa stain of this material confirmed the 
presence of bacteria. 


SYMPTOMS 

The patients were symptomatic for an 
average of four months before admission. 
The most frequent symptoms related by the 
patients on the initial examination in the 
186 attacks are shown in Table 5. Fever 
was the most common symptom; it was 
present in three-fourths of the attacks. 
Chills occurred in 58% of those attacks. 
Frequent periods of remission of the fever 
often led the patient to think he was get- 
ting well and caused delay before medical 
attention was sought. Symptoms of chronic 
infection such as weight loss, fatigue, 
anorexia, and weakness were common. 

Joint pains occurred in 71 patients. This 
often led to diagnostic confusion; acute 
rheumatic fever was suspected. It was inter- 
esting that many patients complained of 
petechiae, small painful nodules, or of 
both, on the pads of the fingers and toes 
(interpreted as Osler’s nodes). Headache, 
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TABLE 6. 


Murmur (s) 
Fever 
Cardiomegaly 
Petechiae 
Splenomegaly 
Tachycardia on admission 

Pallor 

Hepatomegaly 

Congestive heart failure 

Poor oral hygiene 

Hepatosplenomegaly 

Positive neurological findings 

Clubbed fingers 

Change in murmur(s) 

Suspected emboli (to spleen, kidneys, etc.) 
Osler’s nodes 

Thrombophlebitis 

Janeway lesions 


seizure, stroke, or a combination of the 
three was the most frequent central nerv- 
ous system symptom. 


PHYSICAL FINDINGS 

Prominent physical findings exhibited by 
the patients in the 186 attacks are shown 
in Table 6. One or more cardiac murmurs 
were detected in every attack except the 
one involving the heroin addict. Fever 
(mainly intermittent and remittent) oc- 
curred in 177 (95%) attacks. It was absent 
or low grade in eight instances and was 
not recorded in one. The heart was con- 
sidered to be enlarged on physical exami- 
nation in three-fourths of the attacks. Ne- 
cropsy, radiological confirmation, or both 
of these were present in all instances. Pe- 
techiae occurred in 70% and were most 
commonly seen in the conjunctivae. The 
skin of the arms and legs was a frequent site 
of petechiae. Splinter, fundal, mucous 


membrane petechiae, or all three were 
noted in one-fourth of the attacks. 

The spleen was palpable in one-half of 
the attacks. Hepatomegaly was noted almost 
as frequently. However, simultaneous en- 
largement of both organs occurred in only 
29%. Forty-five patients had clubbed fin- 
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Physical Findings in 186 Attacks of Subacute Bacterial Endocarditis 


Males Females Total Per Cent 
94 91 185 99.5 
91 86 177 95.2 
74 65 139 74.7 
69 62 131 70.4 
48 50 98 $2.7 
39 51 90 48.4 
38 50 88 47.3 
49 35 84 45.2 
27 28 55 29.6 
34 21 55 29.6 
28 26 54 29.0 
23 27 50 26.9 
2] 18 45 24.2 
23 8 31 16.7 

6 18 24 12.9 
6 15 21 11.3 
3 8 11 5.9 
5 5 5 


gers. None of these had cyanotic congenital 
heart disease or a recurrence of subacute 
bacterial endocarditis. It is interesting to 
note that although the occurrence of pe- 
techiae in males and females was similar, 
Osler’s nodes and suspected emboli to other 
organs were significantly more frequent in 
females. From a clinical standpoint Osler’s 
nodes, Janeway lesions, and changes in 
murmurs were not helpful as diagnostic 
aids. 


LABORATORY FINDINGS 


The most important laboratory proce- 
dure that was utilized in the diagnosis was 
the blood culture. The microorganisms cul- 
tured from the blood in the 186 attacks are 
shown in Table 7. Alpha hemolytic strepto- 
coccus was the most frequently cultured 
microorganism. 

Alpha hemolytic streptococci were cul- 
tured from the blood in association with 
other microorganisms in eight attacks. In 
one patient three other species of bacteria 
were cultured. These were Alkaligenes, 
Aerobacter, and Pseudomonas. The diag- 
nosis of subacute bacterial endocarditis was 
confirmed at necropsy. ‘wo other species 
of bacteria were cultured from two patients, 
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Blood Culture Results in 186 Attacks of Subacute Bacterial Endocarditis 


Microorganism 


Alpha hemolytic streptococcus 


Alpha hemolytic streptococcus plus other (s) 


Staphylococcus (coagulase-negative) 
Streptococcus taecalis 

Streptococcus faecalis plus one other 
Pseudomonas aeruginosa 
Staphylococcus (coagulase-positive ) 
Brucella abortus 

Micrococci 

Diplococcus pneumoniae 

Alkaligenes 

Gamma streptococci 

Sterile 

No cultures 


Total 


Pseudomonas and Alkaligenes in one; and 
beta hemolytic streptococci and coagulase- 
negative staphylococci in the other. An- 
other species of bacteria was cultured in 
five attacks. These were coagulase-negative 
staphylococci in two, diphtheroids in one; 
and terminally, coagulase-positive staphylo- 
cocci in one and beta hemolytic streptococci 
in one. It was felt that the diphtheroids 
were not contaminants. Up to 400 colonies 
per milliliter were cultured from the blood 
on five different occasions. This patient 
recovered, 

Susceptibility to penicillin was deter- 
mined for 33 cultures of alpha hemolytic 
streptococci and 24 (73%) were found to 
be sensitive to less than one unit per milli- 
liter. 

Twenty-three attacks were considered to 
be due to coagulase-negative staphylococci 
(most commonly Staphylococcus albus). 
Only one positive blood culture was ob- 
tained for seven of these attacks. Autopsy 
confirmation of the diagnosis was made in 
four of these. 

Streptococcus faecalis was cultured in 12 
instances. In one, coagulase-negative staphy- 
lococci were also cultured and in one Can- 
dida albicans was cultured. The attacks 
due to Streptococcus faecalis were usually 
associated with genitourinary procedures or 


Total Per Cent 
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infections. The more virulent Pseudomonas 
and coagulase-positive staphylococci were 
cultured in three attacks each. Brucella 
abortus was responsible for two attacks. 

In 31 instances the blood cultures were 
sterile. In four of these, positive blood cul- 
tures were previously obtained by the refer- 
ring physician. In two, microorganisms 
were cultured from the involved valve at 
autopsy. In all six instances the micro- 
organism was alpha hemolytic  strepto- 
coccus, 

Nine additional attacks were confirmed 
at autopsy. All physicians seeing the re- 
maining 16 patients felt the diagnosis to 
be subacute bacterial endocarditis. These 
patients exhibited fever, murmur(s), ane- 
mia, and an increased erythrocytic sedimen- 
tation velocity. Excluding the four attacks 
in which no blood culture was obtained 
83% of the cultures were positive. This 
percentage is similar to that reported by 
other authors (3, 4). 

An elevated erythrocytic sedimentation 
rate was found in 151 (94%) of 159 attacks 
in which this determination was made. Pa- 
tients having attacks with a normal erythro- 
cytic sedimentation velocity included previ- 
ously treated patients and patients with 
polycythemia secondary to cyanotic con- 
genital heart disease, 


55 | 
554 
GS, 
3 
4 
; 


Volume 55, No. 4 
October 1961 
The average of the lowest hemoglobin 
values was 10 g per 100 ml. Hemoglobin 
values below 11 g per 100 ml occurred in 
118 attacks (64%). The highest white blood 
cell count was below 10,000 in 74 (40%) 
attacks. It was above 20,000 in 18. The dif- 
ferential leukocyte count was normal in 
most instances. A monocytosis of 5 or 
more per 100 white blood cells was ob- 
served in 379% and 4 or more eosinophils 
in 29%. This reflects the chronicity of the 
infection. Histiocytes were noted to be pres- 
ent in 14 attacks and absent in 30. Their 
presence or absence in the remaining num- 
ber was not commented upon. 

Repeated urinalyses were completely nor- 
mal in 35% of the attacks. Pyuria was the 
most frequent abnormal finding. It oc- 
curred in 63° of the attacks. Proteinuria 
and microscopic hematuria were noted in 
49 and 46%, respectively. 

Blood urea nitrogen was determined in 
108 attacks and found to be elevated in 47 
(44°%). It has been suggested that an ele- 
vated blood urea nitrogen might be respon- 
sible for sterile blood cultures (5). In this 
series an elevated blood urea nitrogen was 
associated with a positive blood culture in 
40 of the attacks. Sterile blood cultures were 
found in 17 attacks with a normal blood 
urea nitrogen. 

The electrocardiographic findings in 147 
patients are shown in Table 8. This does 
not include electrocardiographic findings 
in the recurrences. Sinus rhythm was pres- 


TABLE 8. Electrocardiographic Findings in 147 Pa 
tients with Subacute Bacterial Endocarditis 


Normal 65 patients 44.2% 
Abnormal; normal sinus rhythm 

present 51 patients 34.7% 
First degree atrioventricular 

block 17 patients 11.6% 
Atrial fibrillation (on ad- 

mission ) Opatients 4.1% 


Atrial fibrillation (developed 
during course) 


8 patients 54% 
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TABLE 9. Summary of Abnormal Physical and Lal 
oratory Findings in 186 Attacks of Subacute Bac- 
terial Endocarditis 


Per Cent 

Murmur (s) 99.5 
Fever 95.2 
Increased erythrocytic 

sedimentation velocity 94.3 
Positive blood culture (s) 83.2 
Cardiomegaly 74.7 
Petechiae 70.4 
Anemia 64.0 


ent on admission in 96°;, and atrial fibril- 
lation in six patients. The incidence of 
first degree atrioventricular block is simila 
to that reported in other series (3). 

A summary of the seven most frequent 
abnormal physical and laboratory findings 
is shown in Table 9. Interestingly, spleno- 
megaly is not included in this group. This 
emphasizes the importance of considering 
the diagnosis of subacute bacterial endo- 
carditis in any patient who has heart mur- 
mur(s) and fever, even when other features 
are absent. 

FATE OF THE 167 PATIENTS 

Sixty-eight (41%) patients died in the 
University of Minnesota Hospital of the 
infection. Four died after having been 
cured of an attack of subacute bacterial 
endocarditis. Follow-up information was 
obtained for 83 (87%) of the 95 patients 
discharged from the hospital. 

As shown in Table 10, 51% of the pa- 
tients died in the hospital or within six 
months after discharge. These patients were 
all considered to have died of the infection. 
Eleven of these died within three months 
of discharge, and the remaining six exhib- 
ited signs of infection until death three to 
six months after discharge. 

Excluding the 12 patients lost to 
follow-up, 70 were considered cured of sub- 
acute bacterial endocarditis. This includes 
four patients with healed subacute bacterial 
endocarditis at autopsy who died in the 


= 
: 
= 
—— 
= 
a 
a 
it 
— 
4 pi 


GEORGE 


TABLE 10. Fate of 167 Patients with 
Subacute Bacterial Endocarditis 


Total Per Cent 


Died in hospital of subacute 
bacterial endocarditis 

Died in hospital of other 
causes 

Died within six months 
after discharge 

Died six to twelve months 
after discharge 

Died one to two years after 
discharge 

Lived longer than two years 
(present status unknown ) 

Living now 


Fate unknown 


Total 


hospital of congestive heart failure, cardiac 
arrhythmia, or of both. Therefore, 70 (45% 
of the 155 patients with adequate follow-up 
were considered cured of subacute bacterial 
endocarditis. 

The 12 patients who were discharged 
from the hospital as being cured of sub- 
acute bacterial endocarditis, but who were 
lost to follow-up, are considered cured, as 
indicated in Tables 1! and 12. The mor- 
tality percentage of the 167 patients in rela- 
tion to age is shown in Table 11. Approxi- 
mately two-thirds of the patients over 20 
died in the hospital or within six months of 
discharge of subacute bacterial endocardi- 
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tis. The 54 patients under 21 years of age 
had a mortality of 30%. 

Table 12 shows the mortality from sub- 
acute bacterial endocarditis for three peri- 
ods during the 20 years. Although the mor- 
tality was 84° during the years before 
penicillin therapy, 1939 through 1942, two 
of the patients are still living, and one 
other lived for more than two years. Both 
patients who are living now had rheumatic 
heart disease, and alpha hemolytic strepto- 
coccus was cultured from the blood. One 
received no therapy, and the other received 
sulfonamide therapy for 58 days. 

Although the fall in mortality with peni- 
cillin therapy is readily apparent from 
Table 12, it can be seen that there is no 
great difference between the period 1943 
through 1954 when smaller amounts of 
penicillin were used, and the last five years 
of the study. Many reported series show a 


TABLE 11. Mortality Percentage of 167 Patients with 
Subacute Bacterial Endocarditis in Relation to Age 


Died in Hospital or 
within Six Months of 
Total Discharge of Subacute 
Age Patients Bacterial Endocarditis 


15.8°7 
37.1% 
60.0% 
64.3% 
55.6% 
52.6% 
71.4% 
66.7% 
50.9% 


0-10 19 
11-20 5 13 
21-30 5 15 
31-40 18 
41-50 10 
51-60 10 
61-70 10 
71-80 6 
Total 167 85 


TABLE 12. Mortality in Subacute Bacterial Endocarditis from 1939 through 1959 * 


Years Patients 


1939-1942 
1943-1954 


1959 40 
Total 167 


Deaths in Hospital 


or within Six Months 


after Discharge* Per Cent 


84.4 
40.2 
35.0 


50.9 


* Four patients who died in the hospital with healed subacute bacterial endocarditis at necropsy are excluded. 
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TABLE 13. 


Autopsy 

Valves Involved Diagnosis 
Mitral 12 
Aortic 10 
Mitral and aortic 11 
Total 33 


lower mortality than that found in this 
hospital (6-12). Definitions of what consti- 
tutes a cure of the infection have varied. 


NECROPSY FINDINGS 

Necropsy examinations were performed 
on 59 (83%) of the 72 patients who died in 
the University of Minnesota Hospital. One 
patient died in another hospital and the 
necropsy findings were available for inclu- 
sion in the present series. 

The valve(s) involved with subacute bac- 
terial endocarditis in patients with under- 
lying rheumatic heart disease are shown in 
Table 13. The patients in whom the valvu- 
lar diagnosis is clinical alone have been 
separated from the patients having ne- 
cropsy confirmation. The mitral valve was 
most frequently involved in both sexes. 
Mitral valve vegetations were usually asso- 
ciated with mitral insufficiency. In four 
patients, however, severe mitral stenosis was 
noted at autopsy to be associated with sub- 
acute bacterial endocarditis. This finding 
has not been commonly reported (3). Aortic 
lesions were more frequent in males. In 
one-fourth of the patients both the mitral 


TABLE 14. 


Autopsy 
Valves Involved Diagnosis 
Mitral 10 
Aortic 4 
Mitral and aortic 5 


Total 19 
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Location of Valvular Lesions in Patients with Subacute Bacterial 
Endocarditis with Rheumatic Heart Disease 


Clinical 


Diagnosis Total Per Cent 
30 42 44.7 
17 27 28.7 
14 25 26.6 
61 94 100 


Location of Valvular Lesions in Patients with Subacute Bacterial 
Endocarditis with No Underlying Heart Disease 


Clinical 
Diagnosis Total Per Cent 
16 26 70.3 
2 6 16.2 
0 5 13.5 
18 37 100 


NI 


and aortic valves were considered to be in- 
volved with rheumatic heart disease and 
subacute bacterial endocarditis. 

The location of the valvular lesion(s) in 
patients with no underlying valvular heart 
disease is shown in Table 14. Necropsy ex- 
amination confirmed this impression in 19 
(51%) of the 37 patients. Mitral valve 
lesions again predominated. 

The tricuspid valve is often the site of 
acute bacterial endocarditis but was not 
considered to be involved in any patient 
with subacute bacterial endocarditis. Two 
patients had subacute bacterial endocardi- 


tis of a congenitally stenosed pulmonic 
valve. One had a positive blood culture and 
one had sterile cultures. 

The most frequently observed cardiac 
defects in patients with underlying congeni- 
tal heart disease were isolated interventricu- 
lar septal defect, tetralogy of Fallot, and 
patent ductus arteriosus. An_ interatrial 
septal defect was present in six patients and 
was thought to be the site of subacute bac- 
terial endocarditis in three. Necropsy con- 
firmation of this was obtained in two. 
Several of the 35 patients with underlying 
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-athologic Findings in 60 Patients with 
Subacute Bacterial Endocarditis 


TABLE 15. 


Total Per Cent 


Active endocardial! lesion (s) 56 
Chronic passive congestion 

Splenic infarct 

Renal infarct 

Pneumonia 


Glomerulonephritis 
Embolic (10) 
Acute (4) 
Subacute (2) 
Chronic (1) 


Acute splenitis 
Other embolic phenomena 

Pulmonary (5) 

Coronary (5) 

Femoral (1) 

Liver (1) 

Superior mesenteric (1) 
Perforated heart valve 
Pericarditis 
Mycotic aneurysm 
Myocarditis 
Abscesses 

Spleen (2) 

Kidney (2) 

Heart (1) 

Pericardial effusion 
Healed endocardial lesion (s) 
Amyloid (generalized ) 


congenital heart disease have had successful 
cardiac surgery after their attack of sub- 
acute bacterial endocarditis. A detailed 
analysis of the 35 patients with congenital 
heart disease and subacute bacterial endo- 
carditis will be presented in a subsequent 
paper. 

The pathological findings exclusive of 
those relating to the central nervous system 
are shown in Table 15. Fifty-six patients 
had active endocardial lesions and four who 
died of intractable congestive heart failure, 
cardiac arrhythmia, or of both, had healed 
lesions. The average heart weight for 27 
males over ten years old was 538 grams 
(range: 285 to 1,050). For 23 females over 
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ten years the average weight was 417 grams 
(range: 280 to 650). 

A clinical suspicion of septic emboli to 
the spleen, kidney, or to both, was fre- 
quently confirmed. Pneumonia was com- 
mon. All types of glomerulonephritis were 
found. The focal embolic type was the most 
frequent. Septic emboli to structures other 
than the spleen and kidney occurred in 11 
patients. ‘There were five instances of coro- 
nary embolism. In one instance gross myo- 
cardial infarction resulted. 

Seven of the perforated valves were aortic 
and six of these occurred in males. The 
pericarditis found was usually fibrinous or 
fibrous. Mycotic aneurysms (cerebral ex- 
cluded) occurred in six patients (all males). 
The site was the mitral valve in three pa- 
tients, aortic valve in two, and femoral 
artery in one. 

Two patients had associated amyloidosis 
as a manifestation of their chronic infec- 
tion. Abscess formation was infrequent. 

The necropsy findings relative to the 
central nervous system are shown in Table 
16. The pathologist was denied permission 
to examine the brain in 19 (32%) of the 
60 patients. Generalized suppurative en- 
cephalitis secondary to septic embolization 
was frequent. The low instance of abscess 
formation is again noted. Subarachnoid 
hemorrhage, intracerebral hemorrhage, or 
both, occurred in nine patients and was 
associated with established mycotic aneu- 
rysm formation in five. The brain was nor- 


TABLE 16. Central Nervous System Autopsy Findings 
in 60 Patients with Subacute Bacterial Endocarditis 


Total Per Cent 


Suppurative encephalitis 

Brain abscess 

Subarachnoid hemorrhage, 
intracerebral hemorrhage, or both 

Mycotic aneurysms 

Meningitis 

Normal 

No brain examination 


68.3 
55.0 
38.3 
ae 36.7 
13 21.7 
13 21.7 
9 15.0 
9 15.0 
6 10.0 
5 8.3 
5 8.3 
5 8.3 
: 
ee 2 3.3 
15 25.0 
2 3.3 
9 15.0 
5 8.3 
1 17 
5 8.3 
19 31.7 
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mal in five patients and in four others only 

cerebral arteriosclerosis could be found. 
Discussion 

The 167 patients with subacute bacterial 
endocarditis analyzed in this review repre- 
sented 0.07% of the 236,260 patients ad- 
mitted (70 per 100,000) to the University 
of Minnesota Hospital during the 20-year 
period, 

The number of patients during the first 
five years of the review (1939 to 1943) was 
56 compared with 40 for the last five years 
(1955 to 1959). The decline in the incidence 
of the infection is probably due to earlier 
and more vigorous treatment of infections 
and to the use of prophylactic antibiotics 
in patients with rheumatic or congenital 
heart disease undergoing diagnostic or op- 
erative procedures, or both. 

In evaluating the present series of pa- 
tients with subacute bacterial endocarditis 
each recurrence was considered as a sepa- 
rate attack. Eleven patients (6.6%) had one 
recurrence and four (2.4%) had two recur- 
rences. Seven of these patients died in the 
hospital. The 19 recurrences represented 
10.2% of the 186 attacks. 

There have been many studies of subacute 
bacterial endocarditis reported in the recent 
literature. Many of these are primarily con- 
cerned with treatment of the disorder (13- 
18). This review focuses attention on the 
clinical, laboratory, and necropsy findings. 
An analysis of the data revealed some inter- 
esting differences from other reported ser- 
ies. One of these was the high incidence of 
the disease in the first two decades of life 
(Table 2). Many of these patients were 
referred to the University of Minnesota 
Hospital for cardiac surgery. Therefore, 
more patients especially susceptible to the 
infection were seen than in most other hos- 
pitals. Some of the patients had undiag- 
nosed subacute bacterial endocarditis on 
admission. 

The present study revealed that most 
patients had underlying acquired valvular 
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or congenital heart disease. Most other 
authors have felt that subacute bacterial 
endocarditis rarely occurs in the absence 
of such lesions. One-fifth of the patients in 
the present series were presumed to have 
no underlying organic heart disease (Table 
3). This impression was confirmed at ne- 
cropsy examination in 19 of the 37 patients 
(Table 14). No information to explain the 
high incidence of subacute bacterial endo- 
carditis occurring on normal heart valves 
was obtained from this study. 

Symptoms (Table 5) and physical find- 
ings (Table 6) were generally similar to 
those in other reported series. The presence 
of fever and a heart murmur should make 
a patient suspect for subacute bacterial 
endocarditis. If no extracardiac source is 
found for the fever, treatment for subacute 
bacterial endocarditis should be initiated. 
MacGregor has reported bacterial endocar- 
ditis occurring in the absence of a cardiac 
murmur (19). This occurred only once in 
this series. Joint pains as manifestations 
need to be stressed. Chills are extremely 
rare in acute rheumatic fever and help to 
distinguish the joint pains of that disease 
from those of subacute bacterial endo- 
carditis. 

Anticoagulants are contraindicated in pa- 
tients with the infection because of the 
danger of potentiating hemorrhage from 
embolism, mycotic aneurysms, or from both 
(20). Subarachnoid hemorrhage was _asso- 
ciated with heparin therapy for thrombo- 
phlebitis once in the present series. Venous 
ligation would appear to be the treatment 
of choice for patients with thrombophlebi- 
tis associated with subacute bacterial endo- 
carditis if pulmonary embolism occurs. 

Blood cultures are of major importance 
in diagnosing subacute bacterial endocardi- 
tis. The importance of coagulase negative 
staphylococci (usually Staphylococcus al- 
bus) as a cause of human disease has been 
stressed by Smith (21). Fourteen per cent 
of the attacks in the present series were 
caused by this microorganism. 
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Failure to culture microorganisms from 
the blood does not exclude the existence 
of subacute bacterial endocarditis. Sterile 
blood cultures were found in 17% of 182 
attacks in the present series. ‘The associa- 
tion of high blood urea nitrogen and sterile 
blood cultures could not be substantiated 
by this study. 

The occurrence of atrial fibrillation pre- 
ceding subacute bacterial endocarditis is 
thought to be rare. A possible explanation 
for this is that once a patient has diseased 
valves from rheumatic heart disease he be- 
comes liable to it at any time in life, where- 
as atrial fibrillation is a relatively late de- 
velopment. Six patients in the present series 
had atrial fibrillation when they were ad- 
mitted to the hospital for subacute bacterial 
endocarditis. These were all older patients. 

The follow-up study revealed that the 
major difficulty following cure of subacute 
bacterial endocarditis was congestive heart 
failure. Younger patients fared much better 
than those over 21 (Table 11). 

Survival was uncommon prior to the dis- 
covery of penicillin. It is of interest that 
one patient in the present series seen in 
1939 survived with no treatment for this 
infection. The over-all mortality from the 
infection itself was 51% (Table 12). Mor- 
tality statistics given in recent reviews are 
lower than this. There was no indication 
that the disease was different or was treated 
differently at this hospital. However, cri- 
terion for “cure” has varied. The difficulty 
in evaluating mortality is enhanced by the 
fact that a patient with fever, a heart mur- 
mur, bacteremia, and petechiae may not 
have an endocardial lesion. 

A detailed analysis of the treatment of 
patients in this series will be presented in 
a future paper. 


SUMMARY 


One hundred sixty-seven patients with 
subacute bacterial endocarditis were ob- 
served at the University of Minnesota Hos- 
pital during the 20-year period 1939 
through 1959. The disease was defined as 
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a bacterial endocarditis (valvular, mural, 
or both) of greater than 50 days’ duration, 
associated for the most part with a micro- 
organism of low virulence and resulting in 
the clinical signs of chronic infection. 

There were 85 males and 82 females. 
Thirty-two per cent were under 21 years of 
age and 25% were over 50. Ninety-five pa- 
tients had underlying acquired valvular 
heart disease (rheumatic heart disease with 
the exception of one patient with athero- 
sclerosis of an aortic valve). Thirty-five pa- 
tients had underlying congenital heart dis- 
ease. No underlying organic heart disease 
was thought to be present in 37 (22%). A 
necropsy examination confirmed this in 19. 

Eleven patients had one recurrence and 
four had two recurrences. For analysis of 
clinical and laboratory data each recur- 
rence was considered as a separate attack. 
The total number of attacks was 186. 

Upper respiratory infections and dental 
manipulations were frequent possible ini- 
tiating factors. The most frequent abnor- 
mal physical and laboratory findings were 
murmur(s) (99.5%), fever (95%), increased 
erythrocytic sedimentation rate (94%), 
positive blood culture (83%) [most com- 
monly alpha hemolytic streptococcus], car- 
diomegaly (75%), petechiae (70%), and 
anemia (64%). 

Eighty-five patients died in the hospital 
or within six months of discharge from the 
infection; the mortality rate was 51%. In 
the years prior to penicillin therapy (1939 
to 1942) the mortality was 84%, whereas, 
during 1943 through 1959 it was 39%. 

Necropsy examination was performed on 
60 of the 85 patients who died in the hos- 
pital or within six months of discharge. 
An active endocardial lesion was found in 
93%. Congestive heart failure, splenic 
and renal infarcts, pneumonia, glomerulo- 
nephritis, and suppurative encephalitis 
were frequent associated findings. 
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SUMMARIO IN: INTERLINGUA 


Cento sexanta-septe patientes con subacute 
endocarditis bacterial esseva observate al Hos- 
pital del Universitate Minnesota durante le 
duo decennios ab 1939 ad 1959 incluse. Le 
morbo esseva definite como un endocarditis 
bacterial—valvular, mural, o ambes—de plus que 
50 dies de duration, associate in general con 
un microorganismo de basse virulentia e re- 
sultante in le signos clinic de un infection 
chronic. 

Le serie total includeva 85 masculos e 82 
femininas. Trenta-duo pro cento habeva etates 
de minus que 21 annos; 25% habeva plus que 
50 annos. Novanta-cinque patientes habeva sub- 
jacente acquirite morbo de valvula cardiac (i.e. 
rheumatic morbo cardiac, con le exception de 
un patiente con atherosclerosis del valvula 
aortic). Trenta-cinque patientes habeva sub- 
jacente congenite morbos cardiac. Nulle sub- 
jacente morbo organic del corde esseva recog- 
noscite in 37 casos (22%). Le absentia de un tal 
morbo esseva demonstrate al necropsia in 19. 

Dece-un  patientes habeva un_recurrentia, 
quatro habeva duo. Pro le objectivos del datos 
clinic e laboratorial omne episodio, unic o 
recurrente, esseva considerate como un attacco 


separate. Assi le numero total del attaccos 
esseva 186. 
Infectiones supero-respiratori e manipula- 


tiones dental esseva frequentemente possibile 
factores initiatori. Le plus commun constata- 
tiones anormal physic e laboratorial esseva 
murmure(s) (99,5%), febre (959%), augmentate 
velocitate del sedimentation erythrocytic (94%), 
positive cultura sanguinee (83%; le plus com- 
munmente streptococcos hemolytic del typo 
viridans), cardiomegalia (75%), petechias (70%), 
e anemia (40%). 

Octanta-cinque patientes moriva al hospital 
o intra sex menses post lor congedation. Le 
mortalitate esseva 51%. In le tempores ante le 
era del therapia a penicillina (1939 a 1942), le 
mortalitate esseva 84%. Pro le periodo ab 1943 
usque al fin de 1959, illo esseva 39%. 

Necropsias esseva effectuate in 60 del 85 
patientes morte al hospital o intra sex menses 
post lor congedation, Un lesion endocardial 
active esseva trovate in 939%. Congestive disfalli- 
mento cardiac, infarcimentos splenic e renal, 
pneumonia, glomerulonephritis, e encephalitis 
suppurative esseva frequente constatationes as- 
sociate. 

REFERENCES 
Bac- 


1. Lipman, E., Friepperc, C. K.: Subacute 


terial Endocarditis, Oxford University Press, 
New York, 1941. 


SUBACUTE BACTERIAL ENDOCARDITIS 


os 


10. 


20. 


21..Smitn, I. 


. VILLARREAL, H., SOKOLOFF, L.: 


. P. L., 


. Hunter, T. 


Rosnins, W. C., 


. Fever, I. A.: 


501 


2. Hunter, T. H., Paterson, P. Y.: Bacterial endo- 


carditis. DM 1, July-December, 1956. 


3. Kerr, A., Jr.: Subacute Bacterial Endocarditis, 


Charles C Thomas, Springfield, Ill., 1955. 


. Haut, B.: The management of bacterial endo- 


carditis with notes on 65 treated cases. Med. 
Clin. N. Amer. 185, January 1957. 

The occurrence 
bacterial 
220: 655, 


of renal insufficiency in subacute 
endocarditis. Amer. J. Med. Sci. 
1950. 


. WepGwoop, J.: Prognosis in subacute bacterial 


endocarditis. Lancet 2: 922, 1957. 


. Morcan, W. L., BLAND, E. F.: Bacterial endo- 


carditis in the antibiotic era with special 

reference to the later complications. Circula- 

tion 19: 753, 1959 . 

Firse, M. J.: Subacute bac- 

terial endocarditis. Follow-up study of 30 

patients treated with penicillin. Arch. Intern. 

Med. 85: 675, 1950. 

H.: Bacterial endocarditis, in Nel- 
son’s Loose-Leaf Medicine, ed. by Thomas 
Nelson and Sons, Thomas Nelson and Sons, 
New York, 1949, p. 449. 

Curistigz, R. V.: Penicillin in subacute bacterial 
endocarditis. Brit. Med. J. 2: 950, 1949. 


. Goruin, R. E., Favour, C. B., Emery, F. J.: 


Long-term follow-up study of penicillin- 
treated subacute bacterial endocarditis. New 
Engl. J. Med. 242: 995, 1950. 


. Frrepperc, C. K., GOLDMAN, H. M., Fievp, L. E.: 


Study of bacterial endocarditis. Comparisons 
in ninety-five cases. Arch. Intern. Med. 107: 


. Domer, A. E.: The treatment of bacterial endo- 


carditis. Brit. Med. Bull. 16: 61, 1960. 


. Fincanp, M.: Current status of therapy in bac- 


terial endocarditis. J]. A. M. A. 166: 364, 1958. 
Tompsett, R.: Treatment of 
enterococcal endocarditis and bacteremia. Re- 
sults of combined therapy with penicillin and 
streptomycin. Amer. J. Med. 10: 278, 1951. 
Treatment of subacute bacterial 
endocarditis with negative blood cultures. 
Amer. J]. Med. 18: 602, 1955. 


Quinn, E. L., J. M.: Subacute bacterial 


endocarditis. Clinical and laboratory obser- 
vations in 27 consecutive cases treated with 
penicillin V by mouth. New Engl. J. Med. 
264: 835, 1961. 


. Romansky, M. J., Foutke, C. W., Ousson, R. A., 


Homes, J. R.: Ristocetin in bacterial endo- 
carditis. An evaluation of short-term therapy. 
Arch. Intern. Med. 107: 480, 1961. 


. MacGrecor, G. A.: Murmurless bacterial endo- 


carditis. Brit. Med. J. 1: 1011, 1956. 

Katz, L. N., Evex, 8. R.: Combined heparin and 
chemotherapy in subacute bacterial endocar- 
ditis. J. A. M. A. 124: 149, 1944. 

M., BEALs, P. D., Kincsspury, K. R., 

HASENCLEveER, H. F.: Observations on Staphy- 

lococcus albus septicemia in mice and men. 

Arch. Intern. Med. 102: 375, 1958. 


— 
a 
q 
= 
Dp 
= 
| 
= 
15 
@ 
16 
= 
: 
a 18 
; 
a 
| 
= 


Damage to the Aortic Valve as a Cause of Death 
in Bacterial Endocarditis 


LAWRENCE COHEN, M.D., and LAWRENCE R. FREEDMAN, M.D. 


New Haven, Connecticut 


HE MOST COMMON CAUSE OF DEATH in 
aaa with bacterial endocarditis is 
heart failure (1). Bacteriologic cure is gen- 
erally easily achieved with antibiotics, and 
complications such as renal failure, cere- 
bral embolism, and rupture of mycotic 
aneurysms are unusual. Heart failure in 
bacterial endocarditis mainly results from 
[1] myocarditis, [2] coronary embolism, and 
[3] valvular deformity. The purpose of the 
present study is to call attention to a par- 
ticular kind of valvular deformity, perfora- 
tion, or erosion of the aortic valve, as the 
most common cause of death from bacterial 
endocarditis in our hospital during the past 
five years. 


MATERIALS AND METHODS 


A study was made of the hospital records 
of 33 cases of bacterial endocarditis, proved 
by blood culture, seen on the medical serv- 
ice of Grace-New Haven Community Hos- 
pital between July, 1955, and March, 1960. 

Patients were considered to have recently 
damaged aortic valves when perforation or 
erosion was demonstrated at autopsy, or 
when the heart murmur and _ peripheral 
signs of aortic insufficiency appeared while 
the patient was under observation. Bac- 
teriologic cure was determined either by 
repeatedly negative blood cultures after 
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therapy, or by appropriate histologic and 
cultural studies of the affected valves at 
autopsy. 


RESULTS 


Aortic insufficiency was present upon ad- 
mission, or developed shortly thereafter, in 
15 of the 33 patients. In five patients with 
aortic insufficiency at the time of initial 
examination, new damage may have oc- 
‘curred in four, but could not be docu- 
mented since the patients survived. The 
remaining ten patients had aortic insufh- 
ciency due to recent valvular damage; seven 
of these were proven at autopsy, and in 
three, signs developed while the patient was 
under observation. Of the seven instances 
of valvular damage demonstrated at au- 
‘topsy, three were perforations (one Strepto- 
coccus faecalis and two alpha hemolytic 
streptococci); and four were severe ulcera- 
tions (one Streptococcus faecalis, one 
Staphylococcus albus and two Staphylo- 
coccus aureus). 

Although the mortality in this series was 
39%, death ensued in 54% of the patients 
with aortic insufficiency and in only 28% 
of patients with other valvular lesions. This 
difference in mortality was not due to treat- 
ment failure since bacteriologic cure was 
achieved in all but two patients from each 
group. 

As can be seen in Table 1, similar bac- 
teria were recovered from the blood stream 
of patients with and without aortic insuffi- 
ciency. Differences could not be detected 
in the ages or in the length of time between 
onset of symptoms and start of therapy in 
patients with or without aortic insufficiency. 
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TABLE 

Number New 

Patients Damage 
Staphylococcus aureus 9 3 
Staphylococcus albus 2 1 
Alpha hemolytic streptococcus 14 3 
Streptococcus faecalis 4 2 
Other 1 
Total Cases 33 10 


Deaths 13 


There seemed to be a difference in sex inci- 
dence since males predominated, twelve to 
three, in the aortic insufficiency group, 
whereas females were in the majority, 13 
to five, in the group without aortic insufh- 
ciency. It is noteworthy that recent injury 
of the aortic valve was associated with all 
types of infection. 

Six patients were found at autopsy to 
have developed endocarditis in the absence 
of underlying valvular disease (Table 2). 
The aortic valve was damaged in the three 
cases due to Streptococcus faecalis and 
Staphylococcus albus infection. 

Discussion 

During the past five-year period, new 
damage to the aortic valve occurred in 30% 
of all cases of bacterial endocarditis, and 
was the most common cause of death. 

The importance of damage to the aortic 
valve in producing congestive heart failure, 
thereby determining the prognosis of bac- 
terial endocarditis, has been appreciated 
for many years (2). It is only since the ad- 
vent of effective antibiotics, however, that 
this lesion has attained prominence. ‘Two 
of the first cases of alpha hemolytic strepto- 
coccus endocarditis treated with penicillin 
died of heart failure, and were found at 
autopsy to have severe destruction of the 
aortic valve (3). Geiger and Durlacher (4) 
emphasized the poor prognosis associated 
with this complication despite achieving 


DAMAGE TO AORTIC VALVE 


Relation of Infecting Organism to Valvular Damage 


Aortic Insufficiency 
— - Other Valvular 


Possible 


Lesions 
New - - 
Deaths Damage Deaths Number Deaths 

2 1 1 5 1 
1 1 

2 8 2 
2 1 1 

3 2 
5 18 

7 1 5 


bacteriologic cure, and the findings of oth- 
ers have supported their views (5-9). 
Although many authors have felt that 
endocarditis most often aggravates existing 
aortic regurgitation, there is evidence sug- 
gesting that new damage is frequently un- 
recognized. In Cates and Christy’s series 
(10), increasing damage to the aortic valve 
was noted clinically in 11 of 139 cases. 
In 89 autopsies, however, including only 
two of the above cases, ten instances of 
severe new damage to the aortic valve were 
noted; five perforations, one rupture, and 
four severe erosions. One explanation why 
new damage to the aortic valve may be 
overlooked clinically is the rapidity with 
which severe valvular damage occurs even 
when caused by relatively benign organisms 
such as alpha hemolytic streptococci. ‘Thus, 
aortic insufficiency may already have been 
produced when the patient is first seen by 
the physician. In one of our patients 
thought to have Raynaud's disease, the 


TABLE 2. Bacterial Endocarditis in the Absence 
of Underlying Valvular Heart Disease 


Age 
Staphylococcus aureus 1 72 
Staphylococcus albus 1 63 
Alpha hemolytic streptococcus 1 60 
Streptococcus faecalis 2 42, 54 
Other 1 48 
Total 6 
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sudden appearance of aortic regurgitation 
was the initial clinical clue leading to the 
diagnosis of bacterial endocarditis. It is of 
some interest in this regard that in a recent 
review of cases of severe rheumatic aortic 
regurgitation, 22% had a history of bac- 
terial endocarditis (11). 

It is frequently assumed that severe dam- 
age to the aortic valve, or infection of pre- 
viously normal heart valves, occurs almost 
exclusively as a result of infection due to 
organisms such as pneumococci, staphylo- 
cocci, enterococci, and Gram-negative ba- 
cilli. Although this may be so statistically, 
from the standpoint of the individual pa- 
tient, alpha hemolytic streptococci are the 
responsible agents so often that their treat- 
ment would seem as urgent as in the case 
of other more pathogenic organisms. 

‘There was no correlation in the present 
series between the occurrence of aortic 
valve injury and the length of time between 
onset of symptoms and institution of anti- 
biotic therapy. Nevertheless, reason dictates 
that early diagnosis based on a high level 
of suspicion still provides the most practi- 
cal approach to prevention of the compli- 
cations resulting from bacterial infection of 
the heart valves. The poor prognosis of aor- 
tic insufficiency acquired as a result of bac- 
terial endocarditis requires that early con- 
sideration be given to the possibility of 
surgical correction of the valve defect, par- 
ticularly in patients without known under- 
lying heart disease. 


SUMMARY 


In a review of cases of bacterial endo- 
carditis observed during a five-year period, 
recent damage to the aortic valve occurred 
in 30% of the cases, and was the most 
common cause of death. 


SUMMARIO IN INTERLINGUA 


Esseva revistate le dossiers hospitalari de 33 
patientes con endocarditis bacterial, con posi- 
tive culturas sanguinee, qui esseva observate in 
le curso del passate 5 annos. Insufficientia aortic 
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esseva detegite in 15 del casos. In 10 (30%), 
injuriation del valvula aortic habeva occurrite 
como resultato del endocarditis. Septe de iste 
gruppo de 10 patientes moriva, de maniera que 
un novemente acquirite insufficientia aortic es 
establite como ie plus commun causa de morte 
in iste serie. Ben que le majoritate del patientes 
qui disveloppava insufficientia aortic esseva in- 
ficite con staphylococcos o enterococcos, strepto- 
coccos hemolytic del typo viridans esseva le 
agentes responsabile satis frequentemente (30% 
del casos) pro suggerer que lor tractamento es 
non minus urgente que le tractamento del 
altere organismos de plus alte pathogenicitate. 
Le disfavorabile prognose de insufficientia aortic 
acquirite in consequentia de endocarditis bac- 
terial require le precoce consideration del pos- 
sibilitate de un correction chirurgic del defecto 
del valvula, particularmente in le caso de pa- 
tientes sin subjacente morbo cardiac. 
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Panlobular and Centrilobular Emphysema 


Correlation of Clinical Findings with Pathologic Patterns 


HERBERT C, SWEET, M.D., F.A.C.P., JOHN P. WYATT, M.D., ANDREW J. 
FRITSCH, M.D., and PereR W. KINSELLA, M.D. 


St. Louis, Missouri 


ISTINCTIVE ANATOMICAL PATTERNS have 

been described for pulmonary em- 
physema in recent years, due principally to 
the increased use of the macrosection tech- 
nique. These have been grouped into cen- 
trilobular (1, 2), and panlobular (3) [pan- 
acinar] (4) types, and a group combining 
the characteristics of the two. 

The anatomic differences between centri- 
lobular and panlobular emphysema depend 
upon the recognition of the secondary 
lobule of Miller (5). The respiratory bron- 
chioles, accompanied by arterioles, are situ- 
ated in the central portion of the secondary 
lobule; the pulmonary venules are found 
in the connective tissue of the periphery. 

The earliest centrilobular lesion consists 
of ectasia, then destruction, and departition- 
ing of the respiratory bronchioles. These 
rupture, and fenestrations open from the 
thinned out respiratory bronchiolar walls 
into the outer intact lobular lung tissue. 
As this lesion occupies the central portion 
of the secondary lobule, this type of em- 
physema is called centrilobular. The capil- 
laries are intact surrounding this confined 
“cystic” region. With advancement of the 
lesion, ‘“‘multicystic’” punched out forma- 
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tions, delimited by a pigmented, partially 
collagenized wall, are observed. In the end 
stages, complete atrophy of the secondary 
lobule occurs with the bullous lesion being 
confined by the peripheral connective tissue 
of the secondary lobule (Figures 1 and 2). 
The changes usually occupy the upper two- 
thirds of the lungs. 

Panlobular emphysema is characterized 
by a progressive and uniform distention of 
all the terminal ducts and sacs throughout 
the secondary lobule. ‘The respiratory bron- 
chioles are not selectively affected as they 
are in centrilobular emphysema. Alveolar 
wall lacunae and fenestrations in abnor- 
mally stretched air sacs with diameter 
greater than 225 microns are prominent in 
panlobular emphysema. Carbon pigmenta- 
tion is diffuse and is finely scattered over 
the air sac walls. The inferior third of the 
lung usually siiows the more advanced areas 
of destruction (Figures 3 and 4). 

The purpose of this paper is to present 
data from a series of cases which have been 
classified according to macrosections as cen- 
trilobular and panlobular emphysema, or 
as a combination of both. An effort was 
made to establish criteria by which these 
types might be on clinical 
grounds. 


separated 


METHODS 


Large lung sections showing varying degrees 
of emphysema have been prepared in 194 cases 
using the method described by Leopold and 
Gough (1). These sections were analyzed for 
the extent of emphysema using the grid 
method (6). They have been classified into 
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Ficure 1. Macrosection showing early centrilobular emphysema. 


centrilobular, panlobular, and combined types 
(Figure 5). In the combined group some cases 
are included which cannot be recognized as 
belonging to either of the major groups. 

In 112 of these cases the heart has also been 
studied for individual chamber enlargement. 
The auricles and pericardial fat were removed, 
the right and left ventricles dissected away 


from the septum, and the three components 
were weighed separately. Hearts from patients 
without heart or lung disease in the same age 
group were studied in order to obtain control 
values. 

In 36 of the 194 cases ante-mortem pulmonary 
function studies had been obtained using the 
methods described by Baldwin, Cournand, and 
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Ficure 2. Close-up view of centrilobular emphysema. Note the normal-appearing alveoli 
around the centrally placed “cystic foci,” and the localization of pigment. 


Richards (7) and the standards used are those Group |. Cases in which emphysema or 
of Baldwin (8). When more than one set of — jts complications were directly responsible 
pulmonary faction suis were avaible those for death of the patent 

The case histories were reviewed for symp- 


Group 2. Cases in which emphysema 
phy 


tomatology, past history, physical findings, labo- | seemed to be largely responsible for the 
ratory, X-ray, and electrocardiographic data. death of the patient but another disease 


entity was present which might have caused 
a fatal outcome; 


RESULTS 


The case histories were divided into four Group 3. Cases whose deaths were pri- 
marily due to other disease but in whom 


groups: 


TABLE 1. Distribution of Cases According to Clinical Group and Anatomical Type 


Group Centrilobular Panlobular Combined Total Cases 


1. Emphysema causing death 16 21 6 43 

2. Emphysema contributing to death 25 27 8 60 

3. Death due to other cause—symptoms of em- 14 14 4 32 
physema present 

4. Death due to other cause—no emphysema 36 16 7 59 


symptoms 


Totals 


= 

. 

— o1 78 25 194 = 

: 
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Ficure 3. Diffuse panlobular emphysema. 


symptoms referable to emphysema were 
present; 

Group 4. Cases in which death was due 
to other disease in which all symptoms 
could be referred to the primary cause of 
death, but evidence of emphysema was 
found at post-mortem examination. 

The four groups were also divided into 
centrilobular, panlobular, and combined 
types depending upon the macrosection 


classification. Distribution of cases accord- 
ing to clinical grouping and anatomical 
classification is shown in Table 1. 

The extent of emphysema as determined 
by the macrosections was measured and 
the average obtained for each of the above 
groups. This is shown in Table 2. 

Symptoms, such as dyspnea on exertion, 
cough, and weight loss, unexplained by 
other disease such as anemia or cardiac 
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Ficurre 4. Close-up view of panlobular emphysema. Note the generalized destruction 
of alveoli and the scattered granules of pigment. 


failure, appear when one-fifth of the lungs 
becomes emphysematous. Death may result 


from emphysema alone when half of the 


lung is involved (Table 2). 

The cases comprising Group | lend them- 
selves to analysis of the natural history of 
severe “‘death-producing” emphysema. From 
these data a composite picture of the 
“average” case can be prepared. 

The clinical data, extent of emphysema, 
and heart weight studies of those cases 
dying of emphysema are shown in Table 3. 

The «linical histories revealed four types 
of onset: insidious, “cardiac,” asthmatic, 
and pneumonic. 

Insidious: This type is characterized by 
prolonged cough and slowly developing 
dyspnea on exertion. The onset was re- 
garded as insidious when dyspnea devel- 
oped gradually, was preceded at least six 
months by cough, and evidence of heart 
failure was lacking for one year after onset 
of dyspnea. 


“Cardiac”: Many cases present a more 
dramatic onset which is reminiscent of the 
onset of heart disease. In this type dyspnea 
appears abruptly, may not be preceded by 
cough, and is accompanied from the begin- 
ning by clinical evidence of cardiac de- 
compensation. 

Asthmatic: This type of onset is mani- 
fested by bronchial asthma occurring five 
or more years prior to persistent dyspnea 
on exertion. 

Pneumonic: Cases in which an episode 


TABLE 2. Average Degree of Emphysema from Macro- 
sections Correlated with Clinical Groups 


Average Per Cent 
Emphysema in 
Group Lung 
. Emphysema causing death 54° 
. Emphysema contributing to death 
. Emphysema symptomatic 


. Emphysema asymptomatic 


3 

18% 
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Ficure 5. Combined centrilobular and panlobular emphysema; the centrilobular 
type prominent in the upper lobe, the panlobular in the lower lobe. 


of pneumonia or severe lower respiratory 
disease was followed within six months by 
persistent cough and dyspnea. 

A summary of the clinical characteristics 
outlined in Table 3 is presented in Table 
4. Although the cases have been divided 
into three anatomical types the composite 
picture is presented for Group | as a whole. 

Table 4 shows that the “average” case of 


emphysema begins most often about the 
age of 50 and is manifested by the triad of 
cough, dyspnea on exertion, and weight loss. 
In half of the cases the onset of symptoms 
is insidious. Cough is present about six 
years before dyspnea begins. After seven 
additional years evidence of cardiac failure 
may appear, and death ensues after three 
more years. 
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TABLE 3. Characteristics of 43 Cases in Which Death Was Ascribed to Emphysema 


Identification Present Illness 


Age Dysp- Weight Weight Weight He- Heart 
at Cough nea Early Late Loss mop- Chest Failure 


No. Initials Sex Death Onset Type Years Years “ZN %%N of /, tysis Pain Years 


Centrilobular Cases 


. EB. Pneumonic 3 3 
126 J. M. M 79 Insidious 30 24 101 101 - + 4 
150 L.. B. M 77 Insidious 14 14 106 56 47 - 4 
166 A. P. M 58 Insidious 16 16 91 67 26 
186 W. S. M 84 Cardiac 3 100 81 19 ~ 3 
188 W. L. M 67 Insidious 40 10 0 115 0 _ 4. 
189 Le M 66 Insidious 10 10 1i1 91 18 _ : 
204 L..€: M 62 Insidious 20 10 100 92 8 + = 
225 K. Cc. M 66 Insidious 25 2 95 90 5 - . 1 
278 A. -L.. M 06 Asthmatic 20 23 84 60 29 
286 BC. M 79 Asthmatic 2 2 0 0 0 - - 
336 W. T. M 78 Insidious 13 10 106 62 41 + 1 
355 H. M. M 78 Insidious 10 10 90 45 50 - 
382 E. €. M 64 Pneumonic 9 9 115 63 45 - _ 3 
408 W. H. M 67 Insidious 0.5 rj 90 69 23 “ 4 1.5 


Insidious 


Asthmatic 


194 J. McD. M 62 Cardiac 15 9.5 126 97 23 - : 9.5 
196 3. FB. M 82 Insidious _ 17 117 101 14 + - 1 
206 T. B. M 59 Asthmatic 7 7 0 112 0 e: 
218 M.L. Fr 59 Asthmatic 17 15 119 105 12 + 5 
219 G.. ¥. M 48 Insidious 4.5 4 96 78 19 - 7 
223 HB, th. M 68 Insidious 10 6 149 127 15 - 2 
227 G. <. M 52 Insidious 33 2.5 129 118 9 - 1 mo. 
231 W. L. M 76 Asthmatic 0 15 126 0 0 4 3 
237 3. wa F 71 Pneumonic 17 10 106 99 7 - - 235 
247 W. K. M 67 Insidious 20 14 84 56 33 . 2 
253 J. B: M 78 Pneumonic 45 45 104 71 32 0 1 
264 oa M 78 Cardiac 1 5 91 0 0 5 
288 G. B. M 47 Pneumonic 8 & 100 52 48 + } 3 
302 W. B. M 70 Cardiac 10 4 115 115 4 
350 L. M. M 67 Cardiac 1 1 90 77 14 + 1 
379 B.S. M 89 Cardiac 1 1 93 ( 0 + 1 
385 B.C: M 85 Cardiac 0.5 0.5 0 0 0 ~ _ 0.5 
396 V. G. M 53 Cardiac 8 8 99 92 7 + 8 
413 E. M. M 62 Cardiac 10 6 107 90 16 - 6 
418 M 61 Insidious 


Combined Cases 


5 Asthmatic 4 8 
299 E. W. M 70 Insidious 0 10 0 77 0 0 0 0.25 
333 M 91 Insidious 0 0 0 
345 M 52 Asthmatic 8 58 56 4 
376 M. H. F 88 Cardiac 5 0 90 0 0 
388 M 63 Insidious 5 72 65 10 1.5 


— = Negative findings. 
+ = Positive findings. 
0 = Data inadequate. 


a 
: 
412 M 12 00 4 110 115 5 
Panlobular Cases 
174 N.M. M00 38 8 87 58 33 4 
— 
. 
= 
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TABLE 3. (Continued) 


Past History Physical Examination 


Pro- 

Diver- static Use of Hepa- Blood Blood 

Al- Sinus- Pneu- ticu- Hyper- To- Wheez- tomeg- Ankle Pressure Pressure 
lergy itis monia Ulcer losis trophy bacco Rales ing aly Edema Early Late 

Centrilobular Cases 

140/80 140/90 
170/85 140/85 
125/80 120/70 
110/70 110/70 
112/62 114/70 
0 160/100 
150/90 150/100 
110/80 90/60 
160/80 120/80 
124/72 104/70 
160/100 130/85 
125/80 110/60 
0 140/80 
140/80 110/70 
0 134/60 
110/60 150/110 


lool+++4 


-+o | 
t+++o+ 


+ 


Panlobular Cases 
140/100 90/60 
118/80 146/78 
134/88 110/70 
0 180/110 
128/70 108/70 
0 110/80 
168/106 110/80 
150/90 =: 115/90 
180/110 120/70 
124/80 180/80 
140/80 110/80 
150/80 130/75 
120/60 118/68 
135/100 115/75 
0 140/80 
160/90 85/60 
155/80 150/80 
150/80 100/50 
178/90 130/80 
110/70 116/80 
0 115/70 


H 


+ H 


+4 


M 
0 


l++14 
+++1+1 


j 


+++ 


140/80 134/50 
160/110 170/85 
0 80/50 
85/70 85/65 
0 130/68 
110/70 110/70 
= Positive findings. 
Negative findings. 
= Data inadequate. 
H = Heavy. 
M = Moderate. 
F = Female. 
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126 

150 

166 

186 

188 

189 
204 

225 

278 
286 
336 
355 

382 
408 

412 
174 + 0 + 

194 — 0 + 

231 + 0 + 

4s - + + 
oe Combined Cases 

17 

29 

33 
34 
37 

38 
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TABLE 3. (Continued) 


X-ray Findings Post-mortem Data 
Dia- % Em- Septum 
phrag- phy- +Rt. 
matic sema +Lt. Rt./Lt. 
De- Air Macro- Ven- Ven- 
Polycy- Heart pres- under sec- tricle tricular 
themia Size sion Heart Bullae Occupation Mode of Death tion Wt. (g) Ratio 


Centrilobular Cases 
Office work Pneumothorax 
Manufacturer Cerebral 
Office work Cardioresp. 
Mechanic Cardioresp. 

0 Cardioresp. 
Office work Cardioresp. 
Bartender Cardioresp. 
Porter Elevated CO, 
Porter Cardioresp. 
Mechanic Cerebral 

0 Cardioresp. 
Carpenter Cardioresp. 

0 Cardioresp. 
Salesman Cardioresp. 
Postman Pneumothorax 
Salesman Cerebral 


‘ 


Panlobular Cases 
Laborer Cardioresp. 
Barber Cardioresp. 

0 Cardioresp. 
Salesman Cardioresp. 

0 Cardioresp. 
Printer Cardioresp. 
Salesman Cardioresp. 
Farmer Elevated CO, 

0 Cardioresp. 
Housewife Cardioresp. 
Brass worker Elevated CO, 

0 Cardioresp. 
Executive Elevated CO, 
Banker Cardioresp. 
Salesman Cardioresp. 

0 Cardioresp. 
Carpenter Cardioresp. 
Salesman Cardioresp. 
Laborer Elevated CO, 
Plasterer Elevated CO: 

0 Elevated CO» 


S 

L 
N 
N 
L 
N 
N 
L 
N 
L 
N 
L, 

N 
L 

L 
N 
0 

L 
L 
N 


Combined Cases 
Elevated CO, 
Cardioresp. 
Cardioresp. 
Carpenter Cardioresp. 
0 Pneumothorax 
Mechanic Cardioresp. 


Positive findings. 
Negative findings. 
Data inadequate. 
Large. 

Normal. 

Small. 


573 
4 
No. 
— 

27 0 + 40 0 oO = 
126 + 42 202 0.82 
150 + = 41 182 0.68 
166 + 69 182 0.57 
186 124 0.66 
is 188 + 237 0.57 = 
189 149 0.51 
204 + 237 1.07 
286 211 0.72 

336 + + 224 0.83 a 
408 = + 70 211 0.44 _ 
412 +> 60 207 0.92 
104 + 0 2260 0.60 . 
196 - + 65 181 0.78 
206 - - 70 300 0.46 
219 ~ - 43 0.47 
223 - 75 3240.70 
Hi H ¥ 45 196 
247 - 63 201 0.79 
; 353 Zi 0 0 0 70 164 0.61 
264 = 70 237 1.17 
288 + 72 148 0.86 
302 45 357 O51 = 
350 + + 65 255 1.20 
385 _ 0 0 0 40 0 0 = 
3 396 - - 45 315 1.56 
a 
176 + L + + 25 0 0 
299 - L + + + 70 360 0.36 . 
333 L 37 194 0.60 
345 + + 80 210 0.82 
: 376 - L + - + 40 0 0 a 
388 N + +.- 76 «2281.10 
+ = 
= = 
O= 
L = 
N 
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TABLE 4. Averages of Data from Group 1 Cases in 
Which Emphysema Was Cause of Death 


Per Cent 
Cases 


Sex 


Male 90 
Female 10 


Onset type 
Insidious 
“Cardiac” 
Asthmatic 
Pneumonic 


Symptomatology 


Cough (av. duration 15 yrs.) 

Dyspnea (av. duration 9.4 yrs.) 
Weight loss (av. 20% of body weight) 
Chest pain 

Hemoptysis 


Past history 


Allergy (all types) 
Sinusitis 

Pneumonia 

Peptic ulcer 
Diverticulosis of colon 
Prostatic hypertrophy 


Physical findings 


Rales 

Wheezing 

Hepatomegaly 

Ankle edema 

Polycythemia 

Cardiac failure (av. duration 2.2 yrs.) 

Average blood pressure: early-137/82 
late-124/70 


X-ray findings 
Heart size 
large 
normal 
small 
Diaphragmatic depression 
Air under heart shadow 
Bullae 


Manner of death 
“Cardio-respiratory”’ 
Elevated blood carbon dioxide 
Pneumothorax spontaneous 
“Cerebral” 


Average age at death 68 years 
Average percentage of emphysema on 54 
macrosection 
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Past history and symptom review show 
that allergies, chronic upper respiratory in- 
fections, and pneumonia are common, oc- 
curring in one-third of the patients. Peptic 
ulcer and diverticulosis are also frequent. 
Prostatic hypertrophy is present in almost 
two-thirds. 

Rales, wheezing, hepatomegaly, and 
ankle edema may be found but are not 
always present. The blood pressure almost 
universally tends to decrease as the disease 
progresses. 

X-ray examination is not consistently 
helpful. Diaphragmatic depression is pres- 
ent in two-thirds of the cases and bullae 
can be seen in one-third. The heart size is 
variable. 

The manner of death in pulmonary em- 
physema is most often one of ventilatory 
or cardiac insufficiency. Patients frequently 
die during an episode of bronchitis or 
pneumonia, and often with hepatomegaly 
and ankle edema. Reference to Table 3 
shows that 37 of the 43 cases died in this 
manner; in eight the blood carbon dioxide 
was known to be elevated. Blood carbon 
dioxide levels (serum carbon dioxide con- 
tent or arterial blood carbon dioxide) were 
available within 48 hours of death in 12 
of the 37 cases; of these 12, eight had 
yalues above normal. It is probable that 
more of these patients died with elevated 
carbon dioxide. Death occurred suddenly 
and unexpectedly in four of these patients, 
all of whom were being treated for respira- 
tory failure at the time of death. 

In three patients death occurred with 


rapidly developing coma simulating cere- 
bral vascular accident, but without ex- 
tremity paralysis or elevated blood carbon 


dioxide. On _ post-mortem examination 
these patients were found to have multiple 
small cerebral hemorrhages. Three cases 
died as the direct result of spontaneous 
pneumothorax. 

The pulmonary function studies are re- 
corded in Table 5, and the trend of the 


= 
46 
23 
19 
12 
ig 
90 
100 
94 
27 
20 
38 
35 
38 
16 
26 
61 
80 
62 
53 
67 
70 
43 
36 
21 
68 
38 
37 
67 
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TABLE 5. Pulmonary Function Studies 


or 


/€ 
Alv. Emphy- 


Exp. VCEI§ after 
TLC* VCt RVt Cap. MBC# 7 Min. 
No. Age Ht. Wt. %N %N TLC% VC% VCIE% %%N O» 


Group 1. Patients Dying from Emphysema 
Centrilobular Cases 


126 
150 
166 
382 
408 


138 
136 

91 
102 
105 


wu 


Panlobular Cases 


223 205 
237 143 
288 118 
396 5 152 
413 136 
418 5 157 


Averages 
61 68 135 118 


Group 2. Emphysema Contributing to Death 
Centrilobular Cases 
149 62 
162 66 
163 68 
165 62 
180 53 
215 69 
273 82 
292 56 
405 71 


Panlobular Cases 


238 68 
359 76 
389 59 
409 66 
410 46 


Combined Cases 


207 63 
300 62 


Averages 
64 


* Total lung capacity. 

t Vital capacity. 

t Residual volume. 

§ Vital capacity expiration to inspiration. 
i‘! Vital capacity inspiration to expiration. 
# Maximal breathing capacity. 


sema 
Macro 
section 


~ > 


+ 


uw 


aa 


575 
66 125 67 64 43 13 32 47 42 = 
68 104 60 62 33 4 38 3.7 41 _ 
| 67 119 41 75 42 9 17 5.8 69 a 
68 117 69 58 25 14 28 7.2 75 = 
69 120 72 60 68 —4 30 3.6 70 
: 127 30 84 47 20 21 5.0 7 ae 
oe 139 76 65 17 8 39 1.8 | = 
83 48 55 22 14 45 6.6 - 
: 129 36 80 42 30 13 9.7 | = 
125 54 69 35 0 23 4.4 -. 
117 61 63 23 18 34 3.0 ) _ 

J 
: 59 69 10 3 30 7.6 62 . 
60 47 38 0 54 4.3 50 - 
76 52 36 —4 45 35 
108 41 36 —2 62 2.0 25 
5 38 60 32 5 11 1.4 32 _ 
53 66 0 19 5.0 56 
84 45 40 11 30 4.6 22 a 
49 64 26 0 42 4.7 11 . 
78 54 27 0 43 1.1 10 _— 

72 122 136 60 70 32 0 4 2.2 50 a 

59 87 83 51 61 18 —3 33 4.0 30 az 
69 165 151 78 63 25 0 37 6.0 40 a 
; 69 130 73 36 66 23 15 21 1.8 25 _ 
: 64 144 73 29 70 13 0 22 1.0 35 _ 
P| 66 158 136 75 61 15 15 40 3.7 20 - 
66 155 152 93 58 32 —10 46 5.6 30 a 
a 67 138 107 64 59 28 2 36 3.9 33 . 
= 


“I 
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TABLE 5. (Continued) 
% 
Alv. Nz Emphy- 
Exp. VCEI§ after sema 
VCt RV{ Cap. VCIE!! MBC# 7Min. Macro- 
No. Age Ht. Wt. %N TLC% VC% VCIE%RZ AN Oz section 


Groups 3 and 4. Emphysema Present but not Contributing to Death 


Centrilobular Cases 


160 74 114 74 
294 80 67 142 111 91 
335 75 69 152 72 48 
366 59 65 118 82 


Panlobular Cases 


228 

274 75 69 105 135 92 
310 62 69 164 118 81 
346 81 68 136 63 38 


406 


Averages 
66 68 141 101 75 


average of these studies is shown in Fig- 
ure 6. 

It is noted that the total lung capacity, 
residual volume, alveolar nitrogen, and the 
ratio of expiratory capacity to vital ca- 
pacity increased with increasing severity of 
disease, whereas the maximal breathing 
capacity and vital capacity decreased. 


AVERAGE VALUES OF PULMONARY FUNCTION TESTS 


46 
47 12 0 95 3.4 5 
55 12 —6 27 1.3 12 


44 10 


22 1.7 
55 35 0 75 1.6 58 
as 0 0 52 3.1 30 
62 17 17 30 2.0 25 
5. 


49 19 5 67 1.7 20 


A summary of the symptoms and _ the 
physical and laboratory findings of the cases 
of emphysema in which death was appar- 
ently due to other causes is shown in 
Table 6. 

While the group numbers in ‘Table 6 are 
too small to be of significance certain trends 


are present. The incidence of males to fe- 


Vital R.volume Expiratory 
capacity total lun Capacity 
capacity %oN volume % Vital 
%oN Capacity 
%o 


Emphysema causing death 
|» EMphysema contributing to death 
ZZ Emphysema present, not contributing to death 


67 
60 


Maximum Alveolar No after 
breathing emphysema 7 min. Oo 
capacity frommacro- breathing 

%o sections 


Ficure 6. Trend of the averages of pulmonary function studies according 


to the severity of clinical disease. 


118 
| 
67 
56° 59 4 
Y 49 
j 


4 PANLOBULAR AND CENTRILOBULAR EMPHYSEMA 577 


TABLE 6. Composite Picture of Clinical Groups 2, 3, and 4 


Panlobular Type 


Centrilobular Type 


Group 2 3 4 2 3 | 


No. of cases 25 14 36 27 14 16 
Average age at death in years 69 72 63| 66 70 62 
Males 92% 100%% 89% 93% 64°% 88% 
Females 8% 0% 11% 71% 36% 12% 


Onset type 


Insidious 460 44% Onset 26% 71% Onset 
“Cardiac” 42% 56% associated 44% 93% associated 
Asthmatic 8% 0% with other 17% 0% with other 


disease disease 


Pneumonic 


Symptoms 


Cough (incidence) 100°% 91% 54% 717% 50% 17% 
Cough (average duration, years) 13.7 5.4 4.1 10.3 aa 12 
Dyspnea (incidence) 100% 100% 48% 100% 100°; 100% 
Dyspnea (average duration, years) 94 1.9 0.82 7.3 2.9 2.4 
Wt. loss (incidence) % } 78% 80% 


Past history 


Allergy 35% 37% 36% 25% 22% 22% 
Sinusitis 27% 11% 19% 37% 22% 0% 
Pneumonia 50% 33% 35% 33% 25% 36% 
Peptic ulcer 26% 8% 15% 26% 31% 42% 
Diverticulosis 39% 42% 15% 23% 0% 27% 
Prostatic hypertrophy 89% 75% 54% 800% 715% 25% 
Obesity at onset 19% 36% 41% 42% 33% 58% 
Polycythemia 4% 15% 0% 8% 1% 71% 


Cardiac failure (incidence) 


X-ray findings 


Large heart 38% 66% 35% 58% 66°; 29% 

Small heart 14% 17% 4° 0% 17% 21% 
0 

Air under heart shadow 55% 27% 17% 20% 25° 8; 

0 


Bullae 


Average percentage of emphysema 
on macrosection 


males remains at about nine to one in all this is primarily a clinical pathologic cor- 
groups. The duration of cough and dysp- _ relation, the cases we used were those 
nea increases with increasing severity of | dying of emphysema, and those who showed 
emphysema. In Group 5 these symptoms an excess of 40% involvement of the lungs. 


were regarded as being associated with dis- The comparison of the clinical patterns 
ease other than emphysema. of centrilobular and panlobular emphy- 
sema is shown in Table 7; those differences 
DIFFERENCES BETWEEN CENTRILOBULAR which are significant are indicated with the 
AND PANLOBULAR EMPHYSEMA appropriate P value. 
: In this part of the study significant fea- The centrilobular patient usually pre- 
tures characterizing centrilobular and pan- sents with an insidious onset, is normal 


lobular emphysema were analyzed. Since or underweight, and on X ray exhibits a 


: 
— 
—- 
( — 
3 
84 19% 487% 33% 
320% 18% 17% 37% 23% 21% _ 
: 
| 
— 
4 
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TABLE 7. Comparison of Centrilobular with Panlobular Emphysema Cases in Which over 40% 


Age at death (average) 
Cough (average duration) 
Dyspnea (average duration) 


Onset types 


Insidious 
“Cardiac” 
Asthmatic 
Pneumonic 


Weight 
Obese early 


Obese late 
Thin late 


Blood pressure 
Blood pressure (early) average 
Blood pressure (late) average 
Heart failure (incidence) 
Duration of failure (average) 


X-ray findings 


Heart size large 
normal 
small 

Depressed diaphragm 

Air under heart shadow 

Bullae 


Post-mortem heart weight 
Septum + rt. + It. ventricle (av.) 
R/L ventricular ratio (average) 
Pulmonary function 
Total lung capacity > 125° N 
Alv. Ne after O2 breathing > 4°%7 
.  EI—IE > 10% 
Air trapping —— 
Average percentage of emphysema on 
macrosection 


Average duration to death after onset of 
dyspnea 


of the Lung is Involved 


Centrilobular 
(28 cases) 


Panlobular 
(39 cases) 


69 years 
18 years 
10.25 years 


60° of cases 
16% 
12% 
12% 


14% 
4% 
67% 


133/80 
120/75 
46% 


2.5 years 


23% of cases 
42% 
35% 
81% 
52% 
48% 


189 grams 
0.67 gram 


12.5% of cases 


89% 
22% 
2% 


10 years 


65 years 
12 years 
8.5 years 


28% of cases 

44% 

17% 


38% 
26% 
48% 


149/87 
128/78 
91% 

4.8 years 


58% of cases 
36% 
6% 
50% 
20% 
16% 


243 grams 
0.73 gram 


78% of cases 


4% 


Significance of Differences 


P < 0.02 
P < 0.02 


P < 0.05 
P < 0.05 


P < 0,02 


P < 0.05 


P<001 
P <0.05 
P < 0.05 
P <0.05 


mean normal = 220 grams 
mean normal = 0.52 gram 


normal or small heart, a depressed dia- 
phragm, and, often, bullae. The average 
total heart weight tends to be subnormal, 
and right ventricular hypertrophy is un- 
common. 

The panlobular patient is more often 
obese, and frequently has a “cardiac” type 
of onset. The heart size is normal or large 


on X ray, the diaphragm is not regularly 
depressed, and bullae are less frequently 
seen. Post-mortem total heart weight tends 
to be heavier than the mean normal, and 
right ventricular hypertrophy is common. 
The pulmonary function studies show 
only trends without significant differences. 
The total lung volume of most panlobular 
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cases is larger than 125% of normal, while 
the lung volume of centrilobular cases is 
usually smaller. ‘There is more tendency 
for air trapping in the panlobular as shown 
by expiration to inspiration and inspiration 
to expiration vital capacity differences, 
while the tendency for nitrogen retention 
after oxygen breathing is less than in the 
centrilobular group. 

The electrocardiogram shows non-specific 
abnormalities in 96% of the cases. These 
changes include supraventricular and ven- 
tricular arrhythmias, bundle-branch block, 
axis deviation, and clockwise rotation. De- 
tailed analysis of the changes shown by 
electrocardiogram correlated with the ana- 
tomical evidence of right ventricular hyper- 
trophy as determined by increased right to 
left ventricular ratio will be reported in a 
separate paper. 

Sputum cultures were available in 91 of 
the cases. The organisms other than alpha- 
streptococcus and Neisseria which are con- 
sidered to be normal inhabitants are de- 
tailed in ‘Table 8. In several of the cultures 
more than one of these organisms were 
present. The organisms most commonly 
found were Pneumococci and Staphylo- 
cocci; however, Aerobacter, Klebsiella, 
Pseudomonas, Coliform bacilli, and Hemo- 
philus influenzae were also frequent. ‘There 
seemed to be no marked differences be- 
tween the types of organisms found in cen- 
trilobular and panlobular disease, although 
staphylococci and fungi were more com- 
monly found in the centrilobular type. 


DISCUSSION 


The classic description of chronic cough, 
progressive dyspnea, underweight, flattened 
diaphragm, and small heart on X ray seems 
to be related more to centrilobular emphy- 
sema in our series and comprised 47% of 
the total number of cases. ‘This is consistent 
with the incidence noted by Leopold and 
Gough (1). No cases in which only large 
bullae were seen are included in our group, 
but bullae were noted in both centrilobular 
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TABLE 8. Organisms Obtained in Sputum Cultures 
of 91 Cases 


Organism Centrilobular Panlobular 
Pneumococcus 54% of cultures 599% of cultures 
Staphylococcus 54% 35% 

Aerobacter 30% 24% 
Fungi 30% 12% 
Pseudomonas 15% 24% 
Coliform and Proteus 15% 18% 
Klebsiella 9% 12% 
Hemophilus 8% 6% 
Beta Streptococcus 0% 6% 


and panlobular types, more frequently as- 
sociated with the former. 

In some instances, classification of centri- 
lobular or panlobular disease is difficult 
from the standpoint of morphology. In ad- 
dition, those cases combining features of 
both types no doubt will preclude a simple 
delineation on clinical grounds. However, 
examination of cases of the two types sug- 
gests that definite differences exist. Centri- 
lobular emphysema begins in the upper 
portion of the lung and is characterized by 
scattered collections of carbonaceous mate- 
rial associated with the early lesions. Col- 
lections of carbon are not seen in macro- 
sections of panlobular emphysema, but tiny 
deposits are seen diffusely adherent to the 
bronchiolar epithelium when examined by 
stereomicroscopy. 

Panlobular emphysema in many instances 
was diffuse in lungs which appeared to be 
only slightly to moderately emphysematous 
on gross examination. This may explain the 
discrepancy between severe functional im- 
pairment with little apparent anatomic 
change, noted by others (9, 10). The patient 
with pulmonary insufficiency who exhibits 
normal weight, rounded diaphragm, and a 
normal sized heart on X ray may have dif- 
fuse panlobular disease. 

With careful attention to history, Simp- 
son has recently classified emphysema on 
the basis of clinical patterns (8). Similarity 
of cases described by Simpson and those of 
the “average” types of panlobular and cen- 
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trilobular emphysema seems to be evident. 
Mode of onset, duration of symptoms, and 
the time at which cardiac decompensation 
appeared coincide with our data. 

The role of chronic bronchial infection 
in the evolution of emphysema is well ac- 
cepted. Leopold and Gough (1) have noted 
that chronic bronchial infection is associ- 
ated with centrilobular emphysema when 
the respiratory bronchiole becomes in- 
volved. A long history of chronic cough was 
usually associated with the centrilobular 
type in our cases. Richards (11) has recently 
commented upon this association. 

By contrast, since the initial description 
of panlobular emphysema no such associa- 
tion with clinical pattern has been made. 
Examination of case histories has revealed 
differences in clinical pictures but offers no 
single convenient etiologic possibility. 

Gross pulmonary fibrosis was noted occa- 
sionally in both types of emphysema but 
was not a necessary feature of either. 


SUMMARY AND CONCLUSIONS 


1. The clinical features of generalized 
emphysema have been correlated with Jung 
macrosections in 194 cases, in whom ante- 
mortem pulmonary function studies were 
available in 36, and detailed, post-mortem 
studies of the heart were made in 112. 

2. Symptoms of emphysema usually be- 
come manifest when 20°% of the lung is in- 
volved and if the patient does not die of 
other disease, death may be expected when 
half of the lung becomes emphysematous. 

3. Centrilobular, panlobular, and com- 
bined types can be differentiated by means 
of lung macrosections. 

4. No clear cut historical, physical, X-ray, 
laboratory, or physiological test has been 
found that will clearly separate both types 
in the living patient. However, one should 
suspect centrilobular disease if the onset 
is insidious, the patient is thin, the blood 
pressure is low, the heart is small, the dia- 
phragm is depressed, and bullae are seen 
on X ray. Panlobular disease should be sus- 
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pected if the patient is overweight, his 
heart size is large, the onset is “cardiac” in 
type, and if bullae are absent. 
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SUMMARIO IN INTERLINGUA 


Le historias clinic de plus que 194 casos es 
ponite in correlation con le typo e le impor- 
tantia del emphysema trovate post morte in 
macrosectiones pulmonar. 

Le macrosectiones esseva dividite in un typo 
panlobular e un typo centrilobular, e le pro- 
centage de emphysema esseva determinate a 
base del sectiones. 

Le casos esseva classate in quatro gruppos: 
Illos de patientes morte ab emphysema sol, illos 
de patientes morte ab altere morbos con em- 
physema como causa contributori al morte, illos 
de patientes morte ab altere morbos sed con le 
presentia de symptomas de emphysema, e illos 
de patientes morte ab altere morbos sin le 
presentia ante morte de symptomas de emphy- 
sema. Circa 20% del pulmon debe esser em- 
physematose ante le apparition de symptomas; 
quando 50% del pulmon es emphysematose, le 
importantia del emphysema suffice pro causar 
le morte del patiente. 

Le patientes morte ab emphysema sol per- 
mitte le constatation que tusse comencia (al 
media) al etate de 53 annos; dyspnea post 
effortio se manifesta al fin de cinque annos. 
Septe annos plus tarde, disfallimento cardiac 
occurre, e isto resulta in le morte del patiente 
al etate medie de 68 annos. 

Es recognoscite quatro differente typos de 
declaration del morbo. Illos es: 


1. Insidiose—con tusse precedente dyspnea in 
effortio per plure annos. 

2. “Cardiac’”—con dyspnea superveniente ab- 
ruptemente e accompaniate, in multe casos, 
per discompensation cardiac. 

3. Asthmatic—con typic attaccos asthmatic 
durante multe annos ante le apparition de 
persistente dyspnea in effortio. 

4. Pneumonic—con persistente dyspnea in 
effortio superveniente directemente post un 
episodio de pneumonia. 


Le differentias clinic inter emphysema pan- 
lobular e emphysema centrilobular non es 
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nette, sed in casos centrilobular le patiente es 
usualmente magre, su corde es micre, su tension 
de sanguine es basse, e le declaration es in- 
sidiose. 

Casos panlobular es frequentemente charac- 
terisate per un declaration “cardiac”. Le pa- 
tientes in iste gruppo ha plus alte tensiones de 
sanguine, plus grande cordes, e un plus alte 
incidentia de discompensation cardiac. Hyper- 
trophia dextero-ventricular es plus commun eé 
le capacitate pulmonar total es usualmente plus 
grande in casos de emphysema panlobular que 
in casos de emphysema centrilobular. 
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wr KUNDRAT (1) FIRST RECOGNIZED 
LYMPHOSARCOMA as a distinct entity 
in 1892, he described it as a growth arising 
from a group of lymph nodes or, more 
rarely, from a single node or lymphoid tis- 
sue in localized organs or tissues such as 
tonsils, pharynx, or the gastrointestinal 
tract. It was not until 1931 that Pekelis (2) 
described the first case of lymphosarcoma 
confined to the lung and thoracic struc- 
tures. In 1947 Churchill (3), and Spatt and 
Grayzel (4) reported the first two cases of 
lymphosarcoma of the lung that were suc- 
cessfully resected. Primary lymphosarcoma 
of the lung parenchyma is a rare disease. 
A review of the literature revealed reports 
of only 51 cases in which primary lung in- 
volvement could be found. Furthermore, 
in over 3,000 cases of lymphosarcoma re- 
ported in several large series (5-8), there 
was only one case of primary lymphosar- 
coma of the lung. However, lung involve- 
ment as part of a generalized lymphosar- 
comatous process was present in from 7 
to 54% of the reported cases (6, 7, 9-12). 
The material presented here consists of 
discussion on seven cases of primary lym- 
phosarcoma of the lung that we have per- 
sonally followed, or data that were made 
available by several colleagues. In all of 
these cases, the tumor was either confined 
entirely to the lung parenchyma, or there 
was convincing evidence that it originated 
as a primary tumor in the lung. The re- 
ports on these seven cases will be followed 
by a discussion of the characteristics of pri- 
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mary lymphosarcoma of the lung, with 
comments and conclusions drawn from our 
observations and those reported in the 
literature. 


Case Reports 

CASE | 

P. D. was a 47-year-old white female in whom 
a routine X ray showed a multilobulated mass 
in the right upper hilar area (Figure 1). Bron- 
choscopy proved to be negative on May 10, 
1955. On May 16 an exploratory thoracotomy 
revealed a tumor in the upper lobe of the right 
lung. It was considered to be malignant and a 
radical pneumonectomy which included exci- 
sion of the hilar glands was carried out. ‘The 
resected glands were not particularly enlarged. 
The subsequent course was complicated by a 
bronchopleural fistula. Because of the patient's 


Ficure 1. (Case 1) X ray taken May 8, 1955 show- 
ing masses adjacent to right hilar area. Primary 
lymphosarcoma of lung. No recurrence six years 
after a right pneumonectomy in 1955. Sarcoid type 
lesions found in hilar glands, but no evidence of 
lymphosarcoma of the hilar glands, 
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Ficure 4. (Case 4) A. June 15, 1956. Infiltration, left base, with no hilar involvement. 
Slight infiltrative changes present in the left base for two and one-half years previously. 
B. February 21, 1959. Extensive hilar and peripheral involvement. Numerous cavities 
and emphysematous blebs seen in both lungs. 


CASE 4 


In 1952 H. L., a 59-year-old white male, was 
found to have minimal bilateral apical infiltra- 
tion. Although multiple sputum examinations 
proved negative for tubercle bacilli, he was 
considered to have roentgenographic evidence 
of active pulmonary tuberculosis and was there- 
fore given antituberculous medication for two 
and one-half years. During this time he gained 
weight and was much improved. In 1956, he 
began to experience increasing shortness of 
breath and at that time a lesion was noted in 
the lower lobe of the left lung (Figure 4 A and 
B), which later involved the right hilar area. 
In November, 1957, a series of diagnostic stud- 
ies, including a scalene node biopsy, proved 
negative except for a positive tuberculin, second 
strength. At that time the patient was found to 
have bilateral hilar enlargement and an area 
of consolidation spreading from the base of the 
left lung to the left hilus. He refused a diagnos- 
tic thoracotomy and was discharged with a pre- 
sumptive diagnosis of sarcoidosis. 

On October 24, 1958, the patient was ad- 
mitted to the Johns Hopkins Hospital for fur- 
ther diagnostic studies. By this time dyspnea 
had increased considerably and there was bi- 


lateral hilar node enlargement with contiguous 
involvement of the parenchyma of both lungs. 
Cystic changes were present in the lungs which 
were indicative of bullous emphysema. These 
bullous changes had also been noted one year 
previously. Numerous sputum examinations 
proved negative for acid-fast bacilli and malig- 
nant cells, but a culture for fungi grew out 
Candida albicans (Figure 5). Diagnostic studies 
included arterial oxygen saturation, which was 
found to be 85%. He was again discharged with- 
out specific treatment and with a presumptive 
diagnosis of sarcoidosis. The patient’s complaint 
of increasing dyspnea, resulting from progres- 
sive bullous emphysema, prompted us to begin 
corticosteroid therapy along with antitubercu- 
lous drugs because of the history of pulmonary 
tuberculosis. On February 11, 1959, he devel- 
oped a pneumothorax on the left, and a poly- 
ethylene catheter was inserted in the left chest 
under water-seal drainage. The left lung ex- 
panded rapidly and the catheter was removed 
in 48 hours, but the patient’s condition wors- 
ened and he died on February 26, 1959. 

At autopsy, the immediate cause of death was 
found to be spontaneous pneumothorax on the 
left. There was evidence of bilateral apical 
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FicurE 5. (Case 4) Gross lung specimen. Cavities noted in the right upper and middle lobe 
areas. These cavities grew out Candida albicans on culture. Parenchymal and hilar masses noted 
in both lungs. 


Ficure 6. (Case 4) Sagittal section of lung showing hilar and parenchymal involvement. 
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Ficure 7. (Case 4) Section from lung parenchyma 
showing reticulum cell sarcoma. This tumor showed 
considerable variation in the cell structure and size. 
However, most of the cells were much larger than 
the small lymphocyte. 


scars, probably resulting from healed tubercu- 
losis. The recent course was attributed to re- 
placement of lung parenchyma by lymphosar- 
coma of the reticulum cell type. The mediastinal 
and paratracheal nodes were involved, but there 
was only one metastatic lesion discovered out- 
side the thorax, a microscopic area of involve- 
ment in one kidney. There were multiple small 
cavities in the lung with abscess formation. 
These grew out Candida albicans on culture. 
Comment: In reviewing this case the begin- 
ning of this patient’s lymphosarcoma probably 
can be traced to a primary lesion in the lower 
lobe of the left lung. An increasing infiltrative 
lesion could be noted in this area beginning in 
October, 1953. Subsequently, there was involve- 
ment of the lymph nodes in the left hilus, then 
in the right hilus, and finally parenchymal in- 
volvement of the right lung (Figure 6). Although 
the patient persistently refused surgical inter- 
vention, an early exploration of the parenchy- 
mal lesion in the lower lobe of the left lung 
would have established a diagnosis, and con- 
ceivably may have effected a cure in this patient 
(Figure 7). In spite of this, he survived a period 
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of six years between the onset of the lesion 
and his eventual death. 


CASE 5 

W. R., a 59-year-old white male, was admitted 
to the Johns Hopkins Hospital on November 
20, 1953. One year before admission he was 
treated for pneumonia of the upper lobe of 
the right lung. This lesion had never com- 
pletely cleared and when it appeared to be in- 
creasing in size (Figure 8A), he was hospitalized 
for investigation. An exploratory thoracotomy 
was performed and a tumor was found in the 
right upper lobe. It was successfully excised by 
lobectomy. The microscopic sections revealed a 
lymphosarcoma, lymphocytic type. 

In June, 1954, the patient developed a tem- 
perature of 104 F, and a chill. His sputum was 
blood-streaked. He was readmitted to the Johns 
Hopkins Hospital and roentgenograms taken on 
admission revealed masses in the mediastinum 
and lower lobe of the right lung which were 
obviously recurrences of the lymphosarcoma. A 
smear of his sputum showed numerous diplo- 
cocci, and the patient was treated with peni- 
cillin for superimposed bronchopneumonia. 
After the acute illness subsided, the residual 
lung lesions were treated with deep X-ray 
therapy and showed temporary improvement. 
However, there was gradual progressive involve- 
ment of both lungs by the tumor (Figure 8B), 
and the patient complained of increased cough 
and expectoration. When he had received a 
maximum of X-ray treatment to the pulmonary 
area, he was treated with nitrogen mustard with 
temporary improvement. 

On November 14, 1957, the patient com- 
plained of abdominal pain. A gastrointestinal 
series revealed evidence of local invasion by 
the tumor in the stomach wall. Local X-ray 
therapy caused the abdominal pain to subside, 
and a roentgenogram showed the local invasion 
of the tumor in the gastrointestinal tract to have 
disappeared. In spite of supportive therapy, the 
patient died on November 15, 1958, of pro- 
gressive involvement of the lung parenchyma by 
the tumor. 

Comment: This case presented a localized 
tumor of the upper lobe of the right lung with 
eventual recurrence of the tumor in both lungs 
seven months after surgery. There was evidence 
of local invasion of the gastrointestinal tract 
four years after surgery. ‘he patient survived 
five years postoperatively and six years from the 
onset of his illness. Permission for autopsy was 
not granted. 
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Ficurr 8. A. and B. (Case 5) A. X ray taken November 2, 1953 shows a well defined 
area of consolidation in the right upper lobe, persistent for one year. Diagnosed as 
bronchogenic carcinoma, Pancoast type. Sections from right upper lobectomy, November 
27, 1953, revealed lymphosarcoma, lymphocytic type. B. X ray taken July 26, 1957 


CASE 6 


M. S., a 60-year-old white male, was admitted 
to the Loch Raven Veterans Hospital on June 
14, 1960, with a history of progressive changes 
in the lung since 1952. In 1952 he had been 
sent to the Baltimore City Health Department 
for chest films because of a chronic cough which 
was productive of a small amount of grayish 
sputum in the morning. Roentgenogram showed 
a nodular infiltration throughout both lungs, 
and cystic changes at the base of the right lung. 
There was no history of significant occupational 
exposure. 

The patient was thoroughly examined in an- 
other hospital in November of 1959. Fluid was 
discovered in the left pleural cavity at that 
time, and a total of 1,156 ml of orange-colored 
fluid was removed on two occasions. Specific 
gravity of the fluid was 1.017, and there were 
4,700 white blood cells in the fluid, of which 
98%, were lymphocytes. A pleural biopsy on 
this admission showed a solitary lymphoid 
nodule of uncertain significance, A scalene node 
biopsy revealed one epithelioid tubercle. The 
patient developed a spontaneous pneumothorax 
ten days after discharge from the hospital and 
required readmission and tube drainage of the 
pneumothorax. There was prompt expansion 


showing recurrence of multiple areas of consolidation of both lungs. 


of the lung. The diagnosis on discharge was 
pulmonary fibrosis of undetermined etiology. 

On April 22, 1960, the patient was admitted 
to the Loch Raven Veterans Hospital for the 
first time. Pleural fluid was again discovered on 
the left side. The fluid was again removed and 
was found to be serosanguineous. It was sterile 
on culture. A bronchoscopy, left cervical node 
biopsy, and pleural biopsy were all negative on 
this admission and the patient was discharged 
without a definite diagnosis. 

On June 13, 1960, the patient was admitted 
to another hospital with the history of a small 
hemoptysis on the previous day and a syncopal 
attack on the day of admission. The diagnosis 
was possible jacksonian epilepsy. He was trans- 
ferred to the Loch Raven Veterans Hospital 
on June 14, 1960. He complained of frequent 
coughing and gagging, associated with consid- 
erable shortness of breath. On physical exami- 
nation it was noted that there was slight cyano- 
sis of the nail beds. There was dullness over the 
left lower chest and occasional expiratory 
wheezes over the rest of the chest. A lung 
biopsy was performed on July 6, 1960. At thora- 
cotomy, numerous nodules were seen through- 
out the lung. A wedge resection of one of these 
nodules from the anterior edge of the middle 
lobe of the right lung was performed. Micro- 
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Ficure 9. (Case 6) A. Diffuse miliary infiltration, both lungs, July 3, 1952. Note 
cystic area in the right lower lobe. B. X ray taken December 26, 1959, shows pleural 
effusion with numerous cystic areas in the right lung and fluid in pleural space at the 
left base. There is an increase in the infiltration in both lungs compared with film 


taken in 1952. 


scopic section revealed a lymphosarcoma, lym- 
phocytic type. On July 27, 1960, 24.8 ml of 


nitrogen mustard were administered intra- 
venously with only a minimal gastrointestinal 
upset. The patient was discharged September 


FicurE 10. (Case 6) X ray taken December 26, 
1959, of fluid levels seen in cystic areas in lateral 
view. 


9, 1960, with no change in his condition. In 
January, 1961, X rays showed no further pro- 
gression of the lesions in the lung and clinically 
he appeared improved. 


Ficure 11. (Case 7) X ray taken November 21, 
1955, showing nodular lesions with hazy outline 
seen in both lungs. A pleural effusion present on 
the right. Empyema developed on the left three 
years later. 
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Comment: A review of the patient’s chest 
films since 1952 showed progressive fibrosis and 
infiltration throughout both lungs (Figure 9A 
and B and Figure 10). At the onset, a cystic 
area was present in the lower lobe of the right 
lung. Numerous cystic areas with fluid levels 
had developed at the time of his last hospital 
admission on June 14, 1960, A pleural effusion 
had been present since 1957. A gastrointestinal 
series on July 23, 1960, showed the proximal 
portion of the stomach to contain greatly en- 
larged coarsened folds which appeared almost 
polypoid. ‘These changes were interpreted as 
the possible result of lymphosarcomatous infil- 
tration. The nodules which were present 
throughout both lungs were undoubtedly on a 
lymphosarcomatous basis. These changes had 
been slowly progressive over an eight-year pe- 
riod. The relation of the cystic changes in the 
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lung to the lymphosarcoma was difficult to 
interpret. The scalene node biopsy done in 
November, 1959, showed an epithelioid tubercle 
which might be considered suggestive of sar- 
coidosis. ‘The same type of reaction was noted 
in the mediastinal nodes draining the tumor 
in Case 1. Had the diagnosis of lymphosarcoma 
been entertained on the hospital admission in 
November, 1957, the finding of a large number 
of lymphocytes in the pleural fluid and of a 
lymphoid nodule in the pleura would have 
suggested the correct diagnosis at that time. 


CASE 7 

M. S., a 47-year-old female, was admitted to 
the Church Home and Hospital on January 13, 
1958, with the complaint of increasing dyspnea. 
In November, 1955, she had been admitted to 
another hospital where she was found to have 


Ficure 12. (Case 7) Bronchogram, taken January 27, 1958, showing no evidence of an 
obstructive lesion in the bronchi. Lack of peripheral filling in both lungs, laterally, due 
to pleural thickening and empyema. 
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Figure 13. (Case 7) Imprint from tumor involv- 
ing lung parenchyma. This was a lymphosarcoma 
and shows the variation of cell structure. The small 
cells are typical mature lymphocytes. The paler 
cells are lymphoblasts. 


bilateral pulmonary masses and a pleural effu- 
sion on the right (Figure 11). A total of 3,000 
ml of bloody fluid was removed from the right 
pleural cavity on several occasions. The dyspnea 
improved somewhat, but she was discharged 
with the diagnosis of inoperable malignancy of 
undetermined nature. Two months before ad- 
mission to the Church Home and Hospital, she 
developed a flu-like illness with a definite in- 
crease in dyspnea. She had had a weight loss of 
30 pounds over a six month period, but there 
were no other symptoms. 

Physical and roentgenographic examinations 
revealed evidence of fluid in the left pleural 
space with consolidation in the lower lobe of 
the right lung. Clubbing of the fingers was also 
noted. A bronchoscopy proved negative, but 
bronchography showed minimal bronchiectasis 
in the lower lobe. ‘There was no evidence of ob- 
struction of the bronchi on the bronchogram 
(Figure 12). Two thousand ml of purulent fluid 
were removed from the left pleural cavity. The 
fluid grew pneumococci on culture, but after 
a course of penicillin no further growth was 
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obtained from the pleural fluid. A large pleural 
space with thickened pleura remained on the 
left. It was decided to decorticate the left lung 
since the lesion was considered to be an inflam- 
matory one, possibly infected pulmonary emboli. 

A thoracotomy was performed on February 
6, 1958. The upper lobe of the left lung was 
found to be almost completely airless. However, 
because the lesion appeared to be inflammatory 
and since there was evidence of considerable 
disease involving the pleura and parenchyma 
of the opposite lung, a resection of this upper 
lobe was not considered advisable. Accordingly, 
decortication and a partial thoracoplasty were 
performed to obliterate the pleural space on 
the left. ‘The patient made an uneventful re- 
covery, but her dyspnea continued to become 
increasingly severe. She was admitted to another 
hospital in February, 1960, in a moribund con- 
dition, and died within 24 hours. 

At autopsy a lymphosarcoma of the lympho- 
cytic type was found to involve the parenchyma 
of both lungs and the mediastinal glands. There 
was no evidence of lymphosarcoma elsewhere. 

Comment: In reviewing the microscopic sec- 
tion of the pleura obtained at the time of 
operation on February 6, 1958, the microscopic 
findings were considered to be compatible with 
the diagnosis of lymphosarcoma (Figure 13). 
It was originally thought that the lymphocytic 
infiltration of the pleura was inflammatory. 
Because of the minimal hilar involvement and 
the extensive parenchymal involvement, it was 
felt that this patient’s lesion began as a primary 
lymphosarcoma of the lung with metastases to 
the hilar nodes and spread to the pleura. 


PATHOGENESIS 


The opposing views on whether lympho- 
sarcoma may arise as a unifocal growth with 
extension by metastasis, or whether it is 
of multifocal growth and occasionally mani- 
fests itself initially in a regional area or 
in a single organ, have been expressed by 
a number of observers (1, 7b, 17-23). There 
are numerous reports in the literature of 
primary lymphosarcomas appearing in the 
lung (3-5, 24-28) as well as in almost every 
organ or tissue in the body (18, 29-32). The 
failure of many of these lesions to recur 
after surgical resection and the application 
of appropriate therapy, plus the discovery 
at autopsy of localized lesions only, lend 
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of these tumors. Furthermore, these local- 
ized lesions refute the contention that all 
extranodal involvement is a result of em- 
boli or metastasis rather than involvement 
in situ (6). The authors are in agreement 
with those who believe that all types of 
involvement are operative in producing a 
lymphosarcoma and include metastatic 
foci, independent foci, unicentric and 
multicentric points of origin, and direct 
extension (8). 

In the lung, the tumors undoubtedly 
arise from foci of lymphoid tissue which are 
normally found in the bronchial mucosa, 
or in the adventitia of arteries and veins 
supplying the lung pleura and interlobar 
connective tissue (33). All of the cases pre- 
sented here, we believe, originated in the 
lung, and represent primary pulmonary 
lymphosarcomas. 


PATHOLOGY 


Grossly, the tumor is a white, pale yel- 
low, or grayish-pink fleshy mass and has no 
capsule. It may merge into the surrounding 
pulmonary parenchyma, or there may be 
a line of demarcation consisting of a rim 
of compressed normal lung. 

Microscopically, the tumor is composed 
of lymphocytes, lymphoblasts, or reticu- 
lum cells which infiltrate and replace the 
normal parenchyma of the lung to a de- 
creasing degree as the tumor merges into 
normal lung. The neoplastic cells surround 
the vessels and bronchi but usually do not 
invade the walls, although endobronchial 
lesions (24, 25) have been reported. As the 
tumor spreads it infiltrates the interalveo- 
lar structures and obliterates the alveolar 
spaces without penetrating the alveolar lin- 
ing, so that lymphosarcoma cells usually 
are not seen lying free in the alveoli. 

Metastases are usually found in the hilar 
or mediastinal nodes but may occur in 
distal areas. They were present in three of 
our patients. In one, they were confined to 
the thoracic structures; in another, to the 
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thoracic structures with the exception of 
a microscopic area in one kidney; and in 
the third, there was involvement of the 
gastrointestinal tract. Nine of the 23 cases 
reported by Rose (28) had metastatic 
lesions. 

Histologically, most reports on lympho- 
sarcoma have divided the material into 
three groups. 


1. Giant follicular lymphosarcoma (34): 
These tumors consist of giant follicle 
formations, with the small lymphocyte 
making up the cellular structure. This 
group may, at times, merge into the 
other two groups in the late stages. 

2. Lymphosarcoma: The cellular struc- 
ture of these tumors is composed of 
small lymphocytes, for the most part, 
and in some cases of lymphoblasts. In 
some cases, imprints of the tumor may 
bring out variations in the maturity 
of the cell from the lymphocyte to the 
lymphoblast. 

3. Reticulum cell sarcoma (35): This 
group consists of cells which are pre- 
dominantly over one and a half times 
the size of the mature lymphocyte. 
The increase in size of the cell is evi- 
dent in both the nucleus and _ cyto- 
plasm. This tumor has been called by 
various terms such as clasmatocytic 
and stem cell lymphosarcoma, retothe- 
lial sarcoma, anaplastic sarcoma of 
lymphoid origin, and has included 
some of the lymphoblastomas. 


All of the cases presented here have been 
confined to the lymphocytic lymphosar- 
coma and reticulum cell sarcoma groups. 
An important point of differentiation must 
be made between anaplastic carcinoma and 
lymphosarcoma. This difficulty was encoun- 
tered in several of our patients, and in 
Case 1, the correct diagnosis was not made 
until five years after operation. Because the 
five-year survival in small cell carcinoma 
was questioned, it was decided to review 
the pathological material, whereupon the 
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correct diagnosis was established. Difficulty 
in differentiating these two tumors has been 
noted by others (8, 25). 

A curious phenomenon in two of the pa- 
tients discussed here was the finding of a 
sarcoid type of involvement of lymph nodes 
draining the tumor areas without evidence 
of tumor involvement of these nodes. This 
type of involvement has been described in 
both lymphosarcomas and in other types of 
malignancies and was thought to be a re- 
action to metabolic or breakdown products 
derived from these tumors. The knowledge 
that such a reaction may occur in a periph- 
eral node that is resected for diagnostic 
purposes is of utinost importance since it 
may obscure the correct diagnosis. 


CLINICAL SIGNS AND SYMPTOMS 


Primary lymphosarcoma of the lung is 
found more commonly in the middle age 
group and is about equally divided among 
both sexes. Symptoms in the primary type 
are present in about two-thirds of the cases, 
although the symptoms are frequently quite 


minimal. In fact, massive involvement of 
the thorax may occur before any clinical 
symptoms are elicited (12, 24). The average 
duration of symptoms prior to discovery 
of the lesion is about 12 months. When 
symptoms are present they are those com- 
monly ascribed to any chronic lung dis- 
ease. The most common symptoms are 
cough, expectoration, hemoptysis, dyspnea, 
and chest pain. Clubbing of the fingers was 
noted in several cases and cyanosis was 
occasionally found. 

In the two patients in this series in whom 
mediastinal nodes developed from primary 
lesions there was no evidence of pressure 
phenomena such as superior vena Cava syn- 
drome nor atelectasis. This was probably 
due to the fact that the glands were not 
prominent, a characteristic of primary 
lymphosarcoma of the lung. 

Signs of atelectasis and pleural effusion 
are uncommon, but a history of recurrent 
episodes of pneumonia or upper respira- 
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tory infections is fairly frequent in patients 
with pulmonary lymphosarcoma. 

The hematologic complications seen in 
generalized lymphosarcoma apparently do 
not present the same problem in the local- 
ized disease. None of the patients in this 
series developed significant anemia or 
thrombocytopenia, nor did they show a 
transition to leukemia such as is noted 
more commonly with children, and occa- 
sionally in adults with generalized lympho- 
sarcoma (7). 


X-RAY MANIFESTATIONS 


The most common lesion described in 
lymphosarcoma of the lung was a diffuse 
lobar involvement with hazy margins (10). 
Discrete foci with fuzzy outlines have also 
been described occasionally, associated usu- 
ally with infiltrative lesions of the lobar or 
lobular type. In the infiltrative areas, the 
lesions tend to surround the bronchi and 
do not invade the bronchial lumen except 
in the occasional case. When the lumen is 
not involved, the lesion may give the ap- 
pearance of a cavity when no cavity is pres- 
ent. In these latter cases, bronchograms will 
show no evidence of obstruction (25). Cavi- 
ties are rare in these tumors, but were noted 
in several of the reported cases (4, 25, 26, 
36) and in two of our own cases. ‘These 
cavities may occur as the result of necroses 
or secondary invasion by fungi. Candida 
albicans was grown from the cavities in one 
of our patients at autopsy. At times, because 
of the haziness and proximity of the nod- 
ules to the pleura, the lesions may be mis- 
taken for pulmonary infarcts. ‘This occurred 
in one of our patients who subsequently 
developed a bilateral pleural effusion. 

Atelectasis and mediastinal shift are 
rather rare, but have been noted occasion- 
ally. They do occur when endobronchial 
lesions are present (24, 37). Widespread 
infiltrations or miliary infiltrations may 
occur also. All of these types of involve- 
ment occurred in our series. In addition, 
one patient had an apical lesion which 


x 
‘ 


Volume 55, No. 4 
October 1961 
resembled bronchogenic carcinoma of the 
Pancoast type, and two others had discrete 
foci with distinct margins involving the 
lung parenchyma. In reviewing these cases 
and those observed by others, it appears to 
us that there is no roentgenographic pat- 
tern characteristic of lymphosarcoma of the 
lung. 
DIAGNOSTIC PROCEDURES 

Bronchoscopy was of value in only four 
reported cases (27, 37) with a positive bron- 
chial biopsy in three. In two other cases, 
material from bronchial washings was re- 
ported as showing malignant cells (28, 38). 
These procedures were negative in all of 
the cases in the present series. ‘The authors 
believe that a positive biopsy may be ob- 
tained more often if lymphosarcoma is con- 
sidered when reviewing sections of sub- 
mitted material. Although pleural effusion 
is not common in primary lymphosarcoma 
of the lung, when an effusion is present, a 
study of the cells may prove to be of value 
if the disease is considered (25). In Case 7 
in this series on the patient who had a 
pleural effusion, the fluid was found to be 
negative, and the diagnosis was not made 
until autopsy. In Case 6 many lymphocytes 
were found in the pleural fluid, but the 
diagnosis was not given consideration at 
that time. Open thoracotomy is the proce- 
dure of choice and is important in estab- 
lishing the diagnosis so that appropriate 
therapy may be instituted. 


DIFFERENTIAL DIAGNOsIs 

The importance in making the correct 
diagnosis cannot be overemphasized be- 
cause of the better prognosis in primary 
lymphosarcoma of the lung than in other 
malignancies from which it must be difter- 
entiated. ‘The most important of these is 
small cell carcinoma. Difficulty in differen- 
tiating this tumor from lymphosarcoma re- 
sulted in an incorrect diagnosis in Case | 
and in several others not included in this 
group. One clue to the diagnosis may be 
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suggested in those cases in which there is 
an unusually good response of the tumor to 
nitrogen mustard or to X-ray therapy. 

The bronchogram does not tend to show 
an obstructive lesion in primary lympho- 
sarcoma of the lung, but we have seen ob- 
structive lesions where the tumor was not 
primary in the lung and in one which may 
be a primary lesion, to be reported at a 
later date. Alveolar cell carcinomas or pul- 
monary adenomatosis of the diffuse type 
may be difhcult to differentiate. The char- 
acteristic sputum in these patients occurs 
in only 25% of these cases. Our finding 
characteristic malignant cells in the sputum 
of these patients is rather infrequent. 

Because of the tendency of primary lym- 
phosarcomas of the lung to grow slowly 
and because of the predisposition to bouts 
of pneumonia, they may be mistaken for 
a slowly resolving pneumonitis. This oc- 
curred in Case 5 and valuable time was lost 
in making the correct diagnosis. Lipoid 
pneumonia occasionally presents as a single 
mass but usually is bilateral. In the latter, 
there is also no evidence of bronchial ob- 
struction. Pulmonary infarction may also 
present a difficult differential problem. One 
report points out that infarcts may be dif- 
ferentiated by extensions to one or often 
two pleural surfaces and that pleural effu- 
sions are common with pulmonary infarc- 
tion (36). Case 7 had a bilateral pleural 
effusion and was considered to have pulmo- 
nary infarction until the correct diagnosis 
was made at autopsy. In most cases of pri- 
mary lymphosarcoma of the lung the cor- 
rect diagnosis is not made until the patient 
is submitted to open thoracotomy. 


"TREATMENT 


In a recent report it was stated that there 
has been no demonstrable improvement in 
the survival of patients with lymphosar- 
coma in the past 30 years, despite the fact 
that acknowledged advances have been 
made in the supportive and specific treat- 
ment of these patients (7b). However, these 
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same authors state that in an apparently 
localized unicentric site, all efforts at eradi- 
cation of the progress by surgical and radio- 
logic means are justified (7). In our opinion 
surgical excision is the treatment of choice 
for localized lesions when this procedure 
can be carried out. Surgery may be supple- 
mented by X-ray therapy or chemotherapy. 
However, when surgery is not suitable for 
local lesions, X-ray therapy is then the 
treatment of choice. It may be used as an 
adjunct to surgery for local residual or 
recurrent lesions that could not be com- 
pletely excised. Although there is no con- 
crete evidence that nitrogen mustard or 
others of the alkylating group may prevent 
a recurrence when these agents are used in 
conjunction with surgery that has been 
adequately carried out, we would be in- 
clined to use one of these agents as a “‘pro- 
phylactic” measure in the treatment. These 
chemotherapeutic agents may be used for 
recurrences under the following conditions: 


1. Severe systemic manifestations such as 


fever, anorexia, weakness, and weight 
loss. 

. Widespread involvement where irra- 
diation is impractical. 

. Where there is pressure on the trachea 
or large bronchi. 

. Where initial inflammatory edematous 
reactions induced by X ray cannot be 
risked. 

5. Where additional X-ray therapy may 
be contraindicated because of previous 
intense irradiation. 


Of the antimetabolites, the antifolic acid 
group and the antipurine group have been 
more useful in the treatment of leukemias. 
The adrenal corticosteroids have had lim- 
ited use for constitutional symptoms and 
occasionally for control of local manifes- 
tation. 

X ray has been used on one occasion to 
differentiate lymphosarcoma from lipoid 
pneumonia (27) and we believe an unusu- 
ally favorable response to X-ray therapy or 
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chemotherapy may suggest the diagnosis of 
lymphosarcoma in cases which have been 
diagnosed as small cell carcinoma. 


PROGNOSIS 


The prognosis in lymphosarcoma is re- 
lated to some extent to cellular morphol- 
ogy. Five-year survival was reported highest 
in the giant follicular lymphoma, and low- 
est in the lymphoblastic and reticulum cell 
sarcoma. However, localized lesions (8, 29, 
30, 39) are noted to have a considerabiy 
better prognosis than generalized lesions. 
One cannot help but be impressed with the 
favorable reports in lymphosarcoma con- 
fined to the lung (25, 28, 36, 40-43). It has 
been expressed that lymphosarcoma is cur- 
able (18, 31, 32) when it exists in a localized 
form, and we would concur in this opinion. 

The survival period in our own cases was 
particularly impressive, averaging five years 
in the seven cases, with four patients still 
alive. The survival time of the three pa- 
tients who died was from four to six years. 
Of the four patients who are still alive, 
three are free of disease after surgery, and 
one was not a candidate for surgery because 
of extensive lung involvement. The latter 
patient has survived a period of eight years 
since there was first evidence of parenchy- 
mal involvement. The three patients who 
have had resections and are free of disease 
have postoperative periods of one and a 
half, five, and seven years respectively. It 
would further appear that the poor progno- 
sis ascribed to reticulum cell sarcoma may 
not hold true if the disease is discovered 
while it is still localized in the lung (25). 
The one patient in this series with reticu- 
lum cell sarcoma did not have the diagnosis 
established until post-mortem examination 
six years after there was evidence of lung 
involvement. This patient had disease local- 
ized to one lobe for a long period before 
spread to other areas of the lung. We can- 
not help but reiterate that early diagnosis 
and appropriate therapy may have effected 
a cure or a prolonged complete remission. 
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SUMMARY AND CONCLUSIONS 


At first glance it would appear that the 
reporting of seven cases of primary lympho- 
sarcoma of the lung is an unusually large 
collection when one considers that only 51 
cases have been reported in the literature. 
However, it is our impression that although 
primary lymphosarcoma of the lung is a 
rare disease, it may not be quite as rare 
as the paucity of reported cases may indi- 
cate. We believe that many cases may be 
reported under the mistaken diagnosis of 
small cell carcinoma of the lung, as oc- 
curred in one of our patients. This differ- 
entiation may be extremely difficult to 
make at times. One should carefully re- 
view the histologic diagnosis in cases of 
small cell carcinoma which have survived 
a two-year period, or in those in whom 
there has been an unusual response to 
X-ray therapy or to nitrogen mustard and 
related chemotherapeutic agents. The find- 
ing of sarcoid-like lesions in glands draining 
the tumor areas in two of our patients 
points out the possibility of this type of 
reaction obscuring the correct diagnosis in 
some cases. 

The favorable lympho- 
sarcoma of the lung as compared to gen- 
eralized lymphosarcoma or to small cell 
carcinoma is rather impressive. ‘The aver- 
age survival period of our seven cases is 
five years, with four patients still alive. 
Furthermore, the poor prognosis generally 
ascribed to reticulum cell sarcoma may not 
be so hopeless if the disease is localized in 


prognosis in 


the lung. 

It should be emphasized that although 
lymphosarcoma of the lung is rarely re- 
ported as a primary parenchymal tumor, 
the frequency of its discovery will be greatly 
augmented by giving careful consideration 
to this disease in the differential diagnosis 
and study of pulmonary lesions. The neces- 
sity of establishing an early diagnosis of 
primary lymphosarcoma of the lung with 
the appropriate application of therapy, in 
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our opinion, is of the utmost importance if 
one hopes to effect a cure, or to add to the 
comfort of the patient and to the prolonga- 
tion of his life. 
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SUMMARIO IN INTERLINGUA 


Es presentate un discussion de iste infre- 
quente manifestation de lymphosarcoma. De- 
taliate historias clinic de septe casos es includite. 
Macroscopicamente, le tumor exhibi nulle signo 
de un capsula. Affection bronchial, atelectasis e 
effusion pleural es pauco commun. Metastases 
es notate tardivemente in le curso del morbo. 
Illos esseva presente in solmente tres de nostre 
septe casos. Solmente un del tres monstrava un 
significative affection thoracic. Lesiones de cha- 
racter sarcoidic esseva notate in glandulas lym- 
phatic con drainage ad in le tumor in duo 
casos. Le tres typos de lesion que es diffe- 
rentiabile per medios histologic es lymphoma a 
folliculo gigante, lymphosarcoma, e sarcoma 
reticulo-cellular, In terminos clinic, le morbo 
es plus commun in subjectos de etate medie. 
Illo es distribuite equalmente inter le sexos. 
Le patientes pote esser asymptomatic—i.e. le 
condition es discoperite in roentgenogrammas 
routinari—o illes pote haber symptomas de un 
chronic morbo pulmonar, como per exemplo 
tusse, hemoptysis, perdita de peso, etc. Le mani- 
festationes roentgenographic varia inter illos de 
pneumonia lobar con margines indistincte e le 
presentia de nodulos discrete o grossier infiltra- 
tiones miliari. Cavitates es rar. Le plus impor- 
tante differentiation ab le puncto de vista del 
prognose e del therapia es le differentiation 
contra carcinoma microcellular, Altere lesiones 
que debe esser excludite es pneumonitis recur- 
rente e infarcimento pulmonar. Le plus im- 
portante mesura diagnostic es thoracotomia 
aperte. Chirurgia es le therapia de election. Ilo 
pote esser supplementate per roentgenotherapia 
o per mesuras chimotherapeutic. Mesuras cura- 
tive debe esser tentate a causa del plus favo- 
rabile prognose de iste tumor in comparation 
con lymphosarcoma generalisate. Le periodo 
medie de superviventia esseva cinque annos. 
Quatro del patientes vive ancora. Solmente | 
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de istes ha un morbiditate residue que non es 
chirurgicamente accessibile, sed octo annos ha 
passate depost le discoperta del lesion in iste 


caso. 
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The Effect of Portacaval Shunt on Thrombocytopenia 
Associated with Portal Hypertension 


BENJAMIN H. SULLIVAN, JR., M.D., F.A.C.P., and HENRY J. TUMEN, M.D., F.A.C.P. 


Philadelphia, Pennsylvania 


HE ASSOCIATION OF CHRONIC LIVER DIS- 
SPLENOMEGALY, AND HEMATOLOGIC 
DISTURBANCES has been known for many 
years. Banti’s classic description in 1894 (1) 
has been followed by other studies demon- 
strating the role of portal hypertension in 
the production of abnormal hematologic 
states (2, 3). Dameshek and Estren (4) de- 
veloped the concept of hypersplenism, a 
syndrome characterized by splenomegaly, 
anemia, leukopenia, thrombocytopenia, 
and bone marrow hyperplasia. Liver dis- 
ease and portal hypertension are important 
causes of the disorder and splenectomy is 
curative. Moschowitz (5) described the mor- 
phologic features of “congestive spleno- 
megaly” as seen in 86 patients, including 
39 cirrhotics and 23 with other lesions 
which obstructed the portal or splenic vein. 
The evolution of the congestive spleno- 
megaly seemed to depend more upon the 
duration of the portal hypertension than 
upon its severity or etiology. 

Hypersplenism is but one of the many 
factors involved in the production of the 
hematologic abnormalities encountered in 
patients with advanced liver disease. ‘The 
anemia of cirrhotic patients may be due 
not only to malnutrition, but as Sheehy 
and Berman have shown (6) it may be the 
result of hemolysis, bone marrow inhibi- 
tion, blood loss, and hypervolemia. It is 
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difficult to isolate and to delimit the role 
of portal hypertension and consequent hy- 
persplenism in the pathogenesis of anemia 
developing in cirrhotics. 

Thrombocytopenia in patients with por- 
tal hypertension is probably a direct result 
of hypersplenism. ‘The decrease in the num- 
ber of circulating platelets in turn may 
contribute to the bleeding tendencies of 
patients with severe and advanced liver dis- 
ease and may add to the dangers of hemor- 
rhage. Splenectomy has been performed for 
hypersplenism of severe degree, particularly 
in the absence of portal hypertension, when 
the hypersplenism was due to various of 
the lymphomatous and myeloproliferative 
diseases, or in “idiopathic” splenic pan- 
cytopenia (7). 

Since splenectomy alone does not reduce 
the pressure in esophageal varices, it is no 
longer considered to be a proper treatment 
for hypersplenism due to portal hyperten- 
sion. The splenorenal venous shunt opera- 
tion does correct the portal hypertension 
and, since the spleen is removed, the hyper- 
splenism as well. It is the procedure of 
choice in the management of portal hyper- 
tension due to extrahepatic causes, but the 
high incidence of post-shunt bleeding 
(33%) has led most surgeons to use the 
portal vein-inferior vena cava anastomosis 
wherever possible. It is not often feasible 
to remove the spleen when a_portacaval 
shunt operation is performed. 

Many portacaval shunt operations have 
been done and the results described. Inter- 
est has centered largely upon the ability 
of the operation to reduce portal pressure 
and to prevent recurrent bleeding from 
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esophageal varices. ‘The effect of successful 
shunts upon the hematologic picture of 
surviving patients has, in most instances, 
received only passing comment. MacPher- 
son and Innes (8), on the basis of experience 
to 1953, concluded that the leukopenia and 
thrombocytopenia “characteristic” of por- 
tal hypertension were not improved by 
either portacaval shunts or by ligation of 
the splenic artery, but that these were re- 
lieved by splenectomy. In subsequent re- 
ports (1956 and 1960), MacPherson (9, 10) 
again commented upon the failure of porta- 
caval anastomosis to improve the leukocyte 
and platelet counts of patients with intra- 
hepatic obstruction. Welch and Ramos (11) 
stated, however, that the presence of hyper- 
splenism in patients with cirrhosis did not 
necessitate choice of splenorenal shunt with 
splenectomy when operating for portal 
hypertension, thus implying that hyper- 
splenism was corrected by portacaval anas- 


TABLE 1. 


Platelet Count 


Months 


Case No. Preop. Postop. Postop. 
1 37,000 130,000 4 
2. 38,000 282,000 1 
50,000 125,000 1 
4 51,000 268,000 25 
a 53,000 40,000 13 
6. 76,000 120,000 1 
78,000 44,500 18 
8. 81,000 48,000 34 
9. 99,000 249,000 2 

10. 109,000 144,000 12 
Et. 110,000 71,000 6 
12. 110,000 40,000 
13. 113,000 200,000 56 
14. 123,000 296,000 17 
+5. 127,000 £10,000 6 
16. 127,000 284,000 1 
17. 132,000 150,000 3 
18. 135,000 49,000 13 
19. 152,000 206,000 22 
20. 279,000 210,000 2 
331,000 727,000 
22. 394,000 468,000 4 
23. 453,000 371,000 3 
24. 590,000 162,000 106 


679,000 


620,000 
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tomosis with reduction of portal pressure. 
Ferguson (12) reported that none of his 
patients with effective portacaval shunts 
had any evidence of hypersplenism. Sheehy 
and Berman (6), studying the problem of 
anemia in cirrhosis, reported pre- and post- 
shunt platelet counts of eight patients. 
Among these there were three in whom the 
post-shunt count more than quadrupled the 
preoperative reading and rose to well 
within the normal range. In the other five 
patients in this group there was no rise 
in the platelet count following portacaval 
shunt (three patients), or the rise was not 
significant (two patients). 
PRESENT STUDY 

In order to determine the effect of porta- 
caval shunts upon the platelet counts of 
patients with cirrhosis, the records of 25 pa- 
tients who had been operated upon at 
Walter Reed General Hospital were re- 


Platelet Counts before and after Portacaval Shunt Operation 


Type Pre- and Postop. Post-shunt 
Cirrhosis Portal Pressures Varix Bleeding 
Portal 380-230 Yes 
Portal 362-162 
Biliary 460-270 
Portal 400-190 
Portal 500-300 
Toxic ? -178 
Post-nec. Not obtained 
Portal ? 

Portal 316-210 

Portal 396-228 

Portal 420-350 Yes 
None 400-175 

Portal 230-130 

Portal 580-228 Yes 
Post-nec. Not obtained 

Portal 410-152 

Portal 280-130 

Portal 460-200 

Portal 340- ? 

Portal 450-290 

None Not obtained 

Portal 420-240 

Portal 400-190 

Portal 300-100 

Portal 290-80 


ie 
: 
a 
q 
g 
| 
‘ 
— 


B. H. SULLIVAN, JR., AND H. J. TUMEN 


TABLE 2. Platelet Counts before and 
after Portacaval Shunt 


Patients 


Platelet Count Preoperative Postoperative 


< 50,000 

50,000-100,000 

100,000-150,000 

150,000-200,000 
> 200,000 


viewed. All but two of these were patients 
with cirrhosis, portal hypertension, and 
esophageal varices. Eighteen had bled prior 
to operation but seven had not. Pre- and 
post-shunt pressure readings were available 
for 21 of the 25 patients, as were platelet 
counts made preoperatively and at varying 
periods after operation (Table 1). For the 
purpose of this study a count of 150,000 
platelets per cubic millimeter was consid- 
ered as the lower limit of normal. Of the 
25 patients who were the subject of this 
review, seven had preoperative platelet 
counts above 150,000. In the remaining 18 
patients the preoperative platelet counts 
were below 150,000. Patients are grouped 
according to platelet counts before and 
after surgery in Table 2. 

In the seven patients who had pre-shunt 
platelet counts of more than 150,000 the 
decreases in portal pressure obtained by 
shunting ranged from 160 to 210 milli- 
meters of water. These seven patients were 
re-examined postoperatively at intervals 
that varied from two months to nine years 
after operation. None of them experienced 
further bleeding episodes during these peri- 
ods of observation. In all of them the blood 
counts were found to be satisfactory when 
repeated, although in one patient re-exam- 
ined nine years after the shunt was estab- 
lished, the platelet count was found to be 
162,000 as compared to a preoperative level 
of 590,000. In this small number of patients, 
with relatively normal platelet counts 
prior to operation, shunt procedures that 
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achieved satisfactory decreases in portal 
pressure were not followed by the develop- 
ment of thrombocytopenia. ‘The periods of 
postoperative observation, four months or 
less in five of the seven patients, were too 
short, however, to permit this to be a firm 
conclusion. In the 18 patients whose pre- 
operative platelet counts were less than 
150,000, the postoperative count was ob- 
tained after one month in five patients, 
two months in one patient, and after three 
months or more in 12 patients. Eight pa- 
tients were examined one year or more 
after shunts had been established. 

No consistent or predictable change oc- 
curred in the platelet counts after shunts 
of patients whose counts had been low 
prior to the operation. In 1] patients the 
platelet count remained below the level 
of 150,000 during the period of observa- 
tion, and in seven of these it fell to even 
lower levels. A postoperative increase to 
normal from preoperative thrombocyto- 
penic levels occurred in only seven patients. 
If, therefore, a platelet level of 150,000 or 
less is accepted as an indication of hyper- 
splenism, correction of hypersplenism was 
achieved in only seven of the 25 patients 
we reviewed. 

The degree of elevation of low platelet 
counts after shunt, in those cases in which 
this occurred, varied considerably. ‘The ele- 
vation ranged from as little as 15°%—hardly 
significant—to as much as 600%. Some in- 
crease in the platelet count occurred in 14 
of the 25 patients. In seven of these the 
rise was more than 100%, of the preopera- 
tive level. Nevertheless, in two of the pa- 
tients whose platelets postoperatively re- 
mained below the 150,000 level, doubling 
of the preoperative count occurred. If 
100% or more increase in the number of 
platelets, rather than ability to reach a 
platelet count of 150,000, is considered to 
indicate some beneficial effect of a shunt 
procedure toward correction of hyper- 
splenism, this can be stated to have oc- 
curred in seven of these patients. 
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Failure to obtain a rise in platelet count 
after portacaval shunt could not be attrib- 
uted to failure of the operation to lower 
portal pressure. Pre- and post-shunt portal 
pressure readings were available in three 
of the patients whose platelet counts 
dropped. In two of these the portal pres- 
sure was decreased by 200 millimeters or 
more of water by the operation, and in the 
third a decrease of 70 millimeters of water 
was obtained. Pre- and post-shunt pressure 
readings in five of the eight patients whose 
platelet counts rose above 150,000 after 
operation showed that a decrease in portal 
pressure of more than 200 millimeters oc- 
curred in four of these; in the fifth patient 
a pressure decrease of 58 millimeters 
occurred. 

Of the 25 patients here reported, three 
had subsequent episodes of major bleeding 
from varices. In one of these the shunt 
procedure decreased the portal pressure 
from 580 to 228 and the platelet count 
rose from 123,000 preoperatively to 296,000. 
In the second patient the portal pressure 
dropped following the operation from 380 
to 230 while the platelets rose from 37,000 
to 180,000. In the third patient the shunt 
was probably unsatisfactory and the pres- 
sure decrease was only from 420 to 350. 
The platelet counts before and after the 
shunt were 110,000 and 71,000. It cannot 
be stated, therefore, that the occurrence of 
postoperative variceal hemorrhage in these 
three patients was related to the platelet 
level. 

Discussion 

The findings in these 25 patients con- 
firm what is already well known about the 
high incidence of thrombocytopenia in pa- 
tients with advanced liver disease. Eighteen 
of the patients (72%) had _ preoperative 
platelet counts below 150,000. All of the 
patients in this study, of course, had al- 
ready developed definite portal hyperten- 
sion and all had been admitted to the hos- 
pital for correction of this. It may be 
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assumed that the portal hypertension of 
these patients had existed for a long time 
although there is no way to determine its 
duration. Since none of these patients un- 
derwent splenectomy, there is no informa- 
tion about the status of the spleens. 

No explanation is available for the fact 
that in seven of these patients the pre- 
shunt platelet counts were above 150,000. 
The histories of these patients both before 
and after shunt, the degrees of portal hy- 
pertension, and the liver biopsy findings 
were essentially the same as those noted in 
the other patients whose platelet counts 
were depressed. Apparently, for reasons 
that are unknown to us, some patients with 
advanced cirrhosis and portal hypertension 
do escape this hematologic disturbance. 
Some significance may attach to the ob- 
servation that following successful portal 
decompression none of the patients of this 
type observed by us developed a major 
degree of thrombocytopenia. 

The major finding in our patients was 
the observation that establishment of a 
functioning portacaval shunt was not neces- 
sarily followed by a rise in platelet count. 
Although in seven of the 18 patients the 
platelet count more than doubled following 
the operation and in seven of the patients 
the platelets rose above 150,000, there were 
also seven patients in whom preoperative 
depressed platelet counts fell to even lower 
levels. This further depression of the plate- 
let counts was observed in some patients 
in whom pressure measurements indicated 
that the operation had achieved satisfactory 
lowering of the portal hypertension. 

If portal hypertension causes hypersple- 
nism which is manifested by pronounced 
thrombocytopenia, one may ask why this 
is not corrected by surgically induced de- 
crease in portal pressure. In the absence 
of definite knowledge about the structural 
changes in the spleens of these patients it 
may be conjectured that long standing 
portal hypertension prior to establishment 
of portacaval shunt had produced struc- 
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tural changes (congestive splenomegaly) 
that were sufficiently advanced to be per- 
manent and that persisted even after the 
portal pressure was reduced. This would 
conform to the conclusion of Moschcowitz 
that the duration of portal hypertension is 
a more significant factor in increasing the 
intensity of the lesions within the spleen, 
and presumably the systemic effects of this, 
than is the height of the portal pressure. 

Purpuric manifestations did not appear 
in any of the patients with persisting or 
increasing post-shunt thrombocytopenia so 
that it was unnecessary to subject any of 
them to splenectomy. MacPherson (10) de- 
scribed a patient in whom portacaval shunt 
was not followed by any significant eleva- 
tion in the platelet count although this was 
later achieved by a secondary splenectomy. 
We also know of one patient, not included 
in this series, who had persisting thrombo- 
cytopenia after a portacaval shunt and who 
subsequently required splenectomy because 
he developed purpura. Cases of this type, 
though rare, indicate that the manifesta- 
tions of hypersplenism may progress after 
a functioning portacaval shunt has been 
established. 

SUMMARY AND CONCLUSIONS 

1. An analysis was made of the preopera- 
tive and postoperative platelet counts of 
25 patients, including 23 with hepatic cir- 
rhosis, who were subjected to portacaval 
shunt operation. Platelet counts of less than 
150,000 per cubic millimeter were consid- 
ered to be thrombocytopenic and an indi- 
cation of hypersplenism. 

2. Seven patients had preoperative plate- 
let counts in the normal range; they did 
not develop thrombocytopenia postopera- 
tively or other evidence of hypersplenism. 

3. Of the 18 patients with preoperative 
thrombocytopenia, seven demonstrated a 
further decrease in the platelet count after 
establishment of the shunts. ‘The count rose 
postoperatively in 11 patients and exceeded 
150,000 per cubic millimeter in seven. In 
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terms of percentage response of blood plate- 
lets, seven of the 18 patients were found to 
have platelet elevations of more than 100% 
of the preoperative levels after shunts were 
established. 

4. No relation was noted between the 
alteration in platelet counts after porta- 
caval shunt and the change in portal pres- 
sure achieved by the operation. 

5. It is concluded that if the piatelet 
count of a patient with portal hypertension 
is normal before a patent portacaval shunt 
is established it probably will remain nor- 
mal, and hypersplenism will not develop 
following the operation. As thrombocyto- 
penia may or may not be corrected by estab- 
lishment of a portacaval shunt, the effect 
of a portacaval shunt on the platelet count 
is unpredictable and is not dependent upon 
the success of the shunt in decreasing portal 
hypertension. Persistence of this evidence 
of hypersplenism may indicate the presence 
of long standing and permanent structural 
changes in the spleen. 

Thrombocytopenic purpura is rare in 
patients who have thrombocytopenia sec- 
ondary to the portal hypertension caused 
by cirrhosis. It may develop in isolated in- 
stances and may then necessitate splenec- 
tomy as well as portal decompression by 
portacaval shunt. 

Thrombocytopenia, although not always 
fully corrected by portacaval shunt, does 
not of itself constitute an indication for 
splenectomy or splenorenal shunt. 


SUMMARIO IN INTERLINGUA 

Hypersplenismo—manifeste per splenome- 
galia, anemia, leucopenia, thrombocytopenia, e 
hyperplasia de medulla ossee—se vide frequente- 
mente in patientes con chronic morbo de 
hepate e hypertension portal. Le thrombocyto- 
penia pare esser causate exclusivemente per un 
alterate function splenic € pote esser curate per 
splenectomia. Le objectivo del hic-reportate 
studio esseva determinar le effecto producite in 
le thrombocytopenia per un shunt portocaval 
chirurgic. Numerationes del plachettas esseva 
obtenite in 25 patientes (23 con cirrhosis he- 
patic) con hypertension portal e comparate con 
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numerationes del plachettas obtenite post le 
effectuation chirurgic de un shunt inter le venas 
portal e cave. Numerationes de infra 150.000 
per millimetro cubic esseva reguardate como 
thrombocytopenic. In  septe  patientes, qui 
habeva numerationes de plus que 150.000 per 
millimetro cubic ante le operation, le numera- 
tion esseva normal in examines effectuate inter 
duo menses e novem annos post le operation. 
Inter le remanente 18 patientes, qui omnes 
esseva thrombocytopenic ante le operation, 11 
remaneva thrombocytopenic post le chirurgia, 
durante que in septe le thrombocytopenia pre- 
operatori esseva corrigite. Le 11 non-corrigite 
casos includeva septe in que le numeration del 
plachettas esseva plus basse post le intervention 
que ante illo. 

Esseva constatate nulle correlation inter le 
declino del pression portal e alterationes in le 
numeration del plachettas. Hemorrhagia gastro- 
intestinal occurreva post le operation in tres 
patientes. Un de istes esseva thrombocytopenic. 
Manifestationes purpuric occurreva in nulle del 
25 patientes. 

Correction del thrombocytopenia occurreva 
in minus que un medietate del patientes sub- 
jicite al operation del shunt portocaval, sed 
nulle patiente requireva un splenectomia sub- 
sequente a causa de hypersplenismo. Le pre- 
sentia de thrombocytopenia per se non es con- 
siderate como un indication pro splenectomia 
o le effectuation de un shunt splenorenal in 
preferentia al effectuation de un shunt porto- 
caval. 
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An Evaluation of Isocitric Dehydrogenase in 
Liver Disease 


NorMAN N. COHEN, M.D., H. PHELPS POTTER, JR., M.D., and 
Georce N. Bowers, JR., M.D. 


Philadelphia, Pennsylvania 


ABORATORY EVALUATION OF HEPATOCELLU- 
tp LAR DAMAGE has been aided in recent 
years by the development of new methods 
for measuring serum activities of enzymes 
released from injured liver cells. One of 
these enzymes is isocitric dehydrogenase; in 
the Kreb’s cycle, this enzyme catalyzes the 
dehydrogenation and decarboxylation of 
isocitrate to alpha-ketoglutarate (1). The 
method for the determination of serum iso- 
citric dehydrogenase offers some technical 
advantages when it is compared with the 
spectrophotometric methods for the serum 
transaminases [glutamic-oxaloacetic and 
glutamic-pyruvic transaminases] (2). Fur- 
thermore, although the liver and the myo- 
cardium show comparable activities of 
isocitric dehydrogenase, increased activity 
of this enzyme in serum has been reported 
only in liver disease (3) and in the presence 
of hemolysis (4). The serum glutamic-oxalo- 
acetic transaminase, on the other hand, may 
show increased activity during both myo- 
cardial and hepatic damage. 

These two potential advantages of serum 
isocitric dehydrogenase determinations, 
technical convenience and greater speci- 
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ficity for reflection of hepatocellular dam- 
age, have led us to compare the diagnostic 
usefulness of this enzyme determination 
with that of the serum transaminases in a 
variety of hepatic and nonhepatic diseases. 


METHODS AND MATERIALS 


Serum isocitric dehydrogenase activity was de- 
termined by the Bowers modification of the 
Wolfson, Williams-Ashman method (2), The top 
normal value for the determination, 192.8 units, 
was derived from the mean value plus three 
standard deviations. Serum glutamic pyruvic 
transaminase was determined by the method of 
Karmen, Wroblewski, and LaDue (5), and the 
serum glutamic pyruvic transaminase by the 
method of Wroblewski and LaDue (6). 

Two hundred and fifty-six isocitric dehydro- 
genase determinations were performed on 200 
inpatients and outpatients. The values for the 
transaminases were recorded for this study if 
they were determined on the same day. The 
types of diseases studied and the numbers of 
patients in each category are shown in Table 1. 

The 24 cases of cirrhosis were categorized as 
follows: Laennec’s, 18; posthepatitic, 4; biliary, 
1; and cirrhosis with telangiectasis, 1. The ac- 
tivity of the cirrhotic process was estimated as 
described by Popper and Schaffner, using clini- 
cal, laboratory, and structural criteria (7). Ac- 
tivity was suggested by the presence of jaundice, 
ascites, spider nevi, fever, coma, deterioration of 
liver function tests, and histologic evidence of 
active regeneration, inflammation, and necrosis. 

In the 20 patients with cancer of the liver, 
the diagnosis was confirmed by biopsy. All can- 
cers were metastatic except for the hepatoma in 
one patient. Ten patients had obstruction of 
one or more of the major hepatic ducts as re- 
vealed at laparotomy or necropsy. 

Eighteen patients had cancer not involving 
the liver or bile ducts as determined at lapa- 
rotomy or necropsy. 
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Isocitric Dehydrogenase 


Disease Det. Range Ave. 


Infectious hepatitis 25 1.25-56X 16.5X 
Serum hepatitis 14. .9-15.5X!} 4 
Cirrhosis (active) 19 .5-4.5X 1.78X 
Cirrhosis (inactive) 94x .59X 
Ca. of liver with 10 —.41-9.4XK 3.2X 


obstruct. 


Ca. of liver with .45-3.1% 1.8X 


no obstruction 


Chronic heart failure .45-1.6X 


(rt. sided) 


Acute heart fail. with 4 3.2-73X 32.5 


liver cell necrosis 


Cholangiitis 7 44x 2x 
Obstructive jaundice 6 .35-4X 1.6 
Infectious mono- 6 .75-5X 3x 


nucleosis 


Acute pancreatitis .9-2.3X 
Fatty infilt. of liver 6 1.06-6X 2.8X 
Infarct of liver 
Chlorpromazine 2 .5-2.2X 1.35X 


jaundice 


TABLE 1. Values of the Three Serum Enzymes 


Serum Glutamic Oxaloacetic 


Ww 
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Serum Glutamic Pyruvic 
‘Transaminase Transaminase 


No. 
Range Ave. Det. 


Range Ave. 


1,25-84X 


17.9X 16 2.3-98X 34x 
2.5-37X 16.8X 10 
73-28 X 4.5X 9  47-9.9X 3.6X 
.55-1.85X 3 .94-1.3X 1.14 
1-9.5X 3.9X 6 1.25-19X 


.6-1.9X% 


1.2-16X 7.2-11X 8.5xX 
6-2X 1.12 5 5-6X 2.6 
1-2.4X< 1.5 2 4.5-25~x 15x 
3-2.8X 132% 2-5X 3X 


4.07 


.66-10X 


wn 
x 
20 
x 
we 


2X 1 43x 


All serum values are given as multiples of top normal values. Example: an isocitric dehydrogenase value of 


2X would be equal to two times 192.8 or 385.6 units. 


In the six patients with obstructive jaundice, 
the obstruction was caused by carcinoma of the 
ampulla of Vater (two cases), by carcinoma of 
the head of the pancreas (two cases), and by 
common duct stone (two cases). 

In the group of patients with heart failure 
were two patients with chronic left heart failure, 
eight with chronic right heart failure, and four 
with acute severe congestive failure and exten- 
sive necrosis of liver cells disclosed at necropsy. 

RESULTS 

The average values and ranges found for 
serum isocitric dehydrogenase and _ the 
transaminase activities in the various dis- 
eases are shown in Table | and in Figure 1. 

Viral Hepatitis: Curves relating the three 
serum enzyme activities to the time course 
of jaundice in patients with viral hepatitis 


are shown in Figure 2. Values for the three 
enzymes were elevated when the determi- 
nation was made during the first ten days 
of jaundice (Figure 1). Comparison of the 
percentages of “diagnostic” enzyme eleva- 
tions (at or above five times the top normal 
value of enzyme activity) revealed that 
the glutamic pyruvic transaminase was a 
slightly more sensitive indicator of acute 
hepatic damage, with a higher percentage 
of positive values, than either the other 
transaminase or isocitric dehydrogenase. 


These latter two enzymes showed no signifi- 
cant difference in sensitivity (Table 2). 
Cirrhosis: The values for each of the 
three enzymes tended to be elevated in the 
majority of the patients with “active” cir- 
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(X)*10 DAYS AFTER ONSET OF JAUNDICE 00+ ACTIVE NO CA OF LIVER 


SERUM HEPATITIS CIRRHOSIS OBSTRUCTIVE JAUNDICE 


WFECTIOUS HEPATITIS 


rhosis, regardless of type, and agreed with 
the clinical impression of activity. 
Carcinoma of the Liver: Serum isocitric 
dehydrogenase was increased in 70% of the 
patients with carcinoma of the liver, a per- 


ICD when SGOT was not 

ICD when SGPT was not 

SGOT when ICD was not 

SGOT when SGPT was not 

SGPT when ICD was not 

SGPT when SGOT was not 

ICD. when either SGOT or SGPT was not 
SGOT when either ICD or SGPT was not 
SGPT when either ICD or SGOT was not 
ICD when both SGOT and SGPT were not 
SGOT when both ICD or SGPT were not 
SGPT when both ICD and SGOT were not 
ICD or SGPT “‘positive”’ 

ICD or SGOT “positive”’ 

SGOT or SGPT “‘positive”’ 


WITH OBSTRUCTION 


cA 


Ficure 1. Each dot or letter represents one patient. The transaminase values were 
recorded if obtained on the same day as the isocitric dehydrogenase. 


SGOT SGPT ico 


SIDED, 


OF THE LIVER 


centage higher than that of the transami- 
nases, both of which were elevated in 64.3% 
of cases. Of the three enzymes, the dehydro- 
genase was the least affected by obstruction 
in the biliary tract. 


TABLE 2. ‘Positive’? Elevations of Serum Enzyme Activity in Relation to Each Other during Viral Hepatitis 


26/37-70% 


23/34-67.7% 
24/30-80% 
4/34-11.7% 
4/30-13.3% 
3/34- 8.8% 
2/27- 7.4% 
8/30-26.6% 
7/27-26% 
8/64-12.5% 
5/61- 8.2% 
15/57-26% 
1/27- 3.7% 
0/27- 0% 
4/27-14.8% 
28 /30-93% 


27/34-79.5% 
24/27-89% 


sSGoT 


Annals of 
Medicine 


SGPT 


SIDED 


(N)*LIVER CELL NECROSIS 
CONGESTIVE HEART FAILURE 


higher. All values were obtained during the first ten days of jaundice. 
ICD = isocitric dehydrogenase. 

SGOT = serum glutamic oxaloacetic transaminase. 

SGPT = serum glutamic pyruvic transaminase. 


“Positive” elevation of serum enzymes were those at five times the top normal value of enzyme activity or 
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Obstructive Jaundice: Serum isocitric de- 
hydrogenase was elevated in four of the 
six patients with obstructive jaundice. ‘The 
patient with the highest elevation, four 
times the top normal value, also had an 
ascending cholangiitis. 

Fatty Infiltration of the Liver: These pa- 
tients showed moderate elevations of all 
enzymes; they usually admitted recent and 
excessive consumption of alcoholic bever- 
ages. 

Congestive Heart Failure: Uncompli- 
cated chronic left and right heart failure 
was accompanied by little or no rise in en- 
zyme levels. Marked elevations of isocitric 
dehydrogenase were noted when acute heart 
failure was associated with necrosis of liver 
cells. The highest activities among these 
four patients occurred in two with myo- 
cardial infarction (Figure 1 and Table 1). 
No elevations of the dehydrogenase were 
noted in three patients with uncomplicated 
myocardial infarction and with little or no 
evidence of congestive failure. 

Miscellaneous Disorders: An elevation of 
the dehydrogenase to 12 times the top nor- 
mal level occurred in a patient with infare- 
tion of a portion of the left lobe of the 
liver, secondary to involvement of the left 
hepatic artery with polyarteritis. 

No elevations of the dehydrogenase were 
noted in the following conditions: various 
carcinomas not involving the liver or bile 
ducts, pulmonary disease including infarc- 
tion, emphysema, fibrosis, tuberculosis, and 
acute bronchopneumonia; acute “‘viral” gas- 
troenteritis, diabetes mellitus, cerebral 
thrombosis, chronic cholecystitis, duodenal 
ulcer, porphyria tardive, dermatomyositis, 
hyperthyroidism, acute and chronic ulcera- 
tive colitis, obstruction of the ileum with 
strangulation and necrosis, gangrene of the 
leg, nontropical sprue, acute duodenitis, 
rheumatoid arthritis, pernicious anemia, 
biliary dyskinesia, chronic lead poisoning, 
chronic hypertrophic gastritis, uremia, 


Hodgkin’s disease, and reticulum cell sar- 
coma of the cervical nodes without involve- 
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Ficure 2. Enzyme levels in patients with viral 
hepatitis in relation to time course of jaundice. 


ment of the liver. Two cases of nonspecific 
lympadenitis had unexplained mild eleva- 
tions of the dehydrogenase. Liver biopsy 
was not done in these two cases. 


Discussion 


The serum level of isocitric dehydro- 
genase appears to be a sensitive and rather 
specific indicator of hepatocellular dam- 
age, though perhaps slightly less so in sensi- 
tivity than the glutamic pyruvic transami- 
nase. Bodansky, Schwartz, Krugman, Giles, 
and Jacobs have shown that the serum lev- 
els of the dehydrogenase and of the glu- 
tamic oxaloacetic transaminase went up 
simultaneously in viral hepatitis, an eleva- 
tion which coincided with that of serum 
bilirubin (8). Lower values occurred in 
serum hepatitis as compared with infectious 
hepatitis and are probably related to the 
more insidious onset of the former, which 
cardial infarction (Figure 1 and Table 1). 
leads to delayed sampling. We believe that 
the increased levels of isocitric dehydrogen- 
ase found in the serum of patients with 
acute liver injury are due to a continuous 
outflow of the enzyme from damaged liver 
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cells. In two patients with massive necrosis 
of the liver secondary to viral hepatitis, the 
initially high enzyme levels fell as the pa- 
tients deteriorated and died in hepatic 
coma. 

In our study, when an enzyme elevation 
to five times the top normal level was arbi- 
trarily accepted as suggestive of viral hepa- 
titis if the enzyme level was determined in 
blood drawn during the first ten days of 
jaundice, then isocitric dehydrogenase was 
positive in 70% of cases, the glutamic oxalo- 
acetic transaminase in 67.7%, and the glu- 
tamic pyruvic transaminase in 80%. If, 
therefore, one relies upon an elevation of 
only one enzyme for the diagnosis of viral 
hepatitis, a significant minority of cases may 
be missed (Table 2). In 20 patients with 
viral hepatitis for whom serum levels of all 
three enzymes were determined on the same 
day, and among whom a difference of at 
least one times the top normal value ex- 
isted, the glutamic pyruvic transaminase 
was highest in 75%, the giutamic oxalo- 
acetic transaminase in 15%, and the iso- 
citric dehydrogenase in 10° of the cases. 

The occurrence of elevated isocitric de- 
hydrogenase activity in 70% of the 20 
patients with carcinoma of the liver ap- 
proaches a sensitivity comparable to that 
of serum alkaline phosphatase (9). In these 
patients the level of the dehydrogenase was 
less influenced by the presence of biliary 
obstruction than were the transaminases. 

Only slight elevations were noted in 
cases of uncomplicated chronic left and 
right heart failure. The dehydrogenase was 
markedly elevated in two patients with 
myocardial infarction associated with se- 
vere heart failure and liver cell necrosis. 
Strandjord, Thomas, and White have 
shown that isocitric dehydrogenase is re- 
leased into the blood during acute myo- 
cardial infarction between five and 15 
hours after onset of infarction in the 
closed chest dog preparation (10). The 
blood samples from the two patients with 
myocardial infarction in our study were 
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drawn one and three days after the infarc- 
tions had occurred, and it is probable that 
the elevations in the dehydrogenase were 
due to the release of the enzyme from the 
liver cells and not from heart muscle. 


CONCLUSION 


Serum isocitric dehydrogenase has a sen- 
sitivity and specificity about equal as an 
indicator of acute hepatocellular damage 
to that of the serum transaminases. In cases 
of viral hepatitis and obstructive jaundice, 
the isocitric dehydrogenase determination 
offers no significant diagnostic advantage 
when compared with the transaminases. 
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SUMMARIO IN INTERLINGUA 


Le presente communication offere un evaluta- 
tion de dishydrogenase isocitric, comparate con 
le transaminases, in 200 patientes con un varie- 
tate de morbos hepatic e nonhepatic. In le 
patientes con hepatitis virusal, le activitate de 
omne le enzymas se monstrava elevate in 
mesurationes effectuate durante le prime dece 
dies del jalnessa. Le activitate de transaminase 
glutamic-pyruvic del sero esseva un plus sensi- 
bile indicator de acute morbiditate hepatic que 
le activitates de dishydrogenase isocitric o de 
transaminase seral glutamic-oxaloacetic. Esseva 
trovate datos a justificar le conclusion que un 
minoritate significative de casos de hepatitis 
esserea negligite si solmente un del tests pro 
enzymas esseva usate como base del diagnose. 
In le patientes con cirrhosis active, le enzymas 
monstrava un tendentia augmentatori in le 
majoritate del casos. Le activitate de dishydrog- 
enase isocitric esseva elevate in 70% del pa- 
tientes con carcinoma del hepate. Quatro del 
patientes in un gruppo de sex casos de obstruc- 
tion extrahepatic revelava un elevation del 
dishydrogenase isocitric. Le patientes con in- 
filtration grasse del hepate monstrava moderate 
elevationes pro omne le tres enzymas. Usual- 
mente illes admitteva recente excessos in le 
consumption de bibitas alcoholic. Nulle del 
enzymas esseva elevate in casos de chronic non- 
complicate discompensation dextero- e sinistro- 
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cardiac. Tamen, marcate elevationes del ac- 
tivitates enzymatic esseva notate in casos de 
acute disfallimento cardiac associate con necro- 
sis de cellulas hepatic. Le activitate de dishy- 
drogenase isocitric esseva satis specific pro 
morbo hepatic, viste que le valores pro illo 
remaneva non-elevate in un varietate de altere 
conditiones. 

In conclusion, nos opina que le activitate de 
dishydrogenase isocitric es un relativemente 
sensibile e specific indicator de acute morbidi- 
tate hepatocellular in comparation con le 
transaminases. In hepatitis virusal e in jalnessa 
obstructive illo offere probabilemente nulle 
significative avantage diagnostic in comparation 
con le transaminases. 
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Effects of Age and Habitus upon the Mean Electrical 
Axis of the Electrocardiogram in Normal Males 


ARTHUR J. LUsKIN, M.D., and GERALD H. WHIPPLE, M.D. 


Boston, Massachusetts 


T IS WELL KNOWN that obesity and in- 
I creasing age are associated with a tend- 
ency to leftward deviation of the electrical 
axis of the electrocardiogram. Nevertheless, 
the limits for the range of normal axis used 
clinically do not take these factors into 
account. A single range of normal is ordi- 
narily applied to all adults regardless of 
their age and habitus because no quantita- 
tive standards have been developed. The 
aim of the present study was to evolve a 
nomogram which could be used easily in 
clinical electrocardiography to define the 
normal limits of electrical axis as influenced 
by relative body weight and age. This was 
achieved by applying contemporary statis- 
tical methods to the study of a large num- 
ber of normal adults with the aid of elec- 
tronic computers. 


METHOps 


The electrocardiograms of 1,025 adult males 
between the ages of 20 and 83 years who were 
free of known cardiopulmonary disease were 
selected. For convenience, the mean electrical 
axis of the QRS was calculated with a special 
slide rule. This was built to conform to the 
method of Carter, Richter, and Greene (1), 
using the algebraic sum of the deflections in 
standard Leads I and III. When there was varia- 
tion in size of the complexes, average beats in 
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each lead were chosen. Persons selected came 
from several sources: (1) those having routine 
electrocardiograms at the Massachusetts Memo- 
rial Hospitals, Boston, Massachusetts; (2) physi- 
cians and medical students rotating through an 
elective period in the Electrocardiography Labo- 
ratory of the Massachusetts Memorial Hospitals; 
(3) persons currently employed in the Boston 
area at two large industrial plants which main- 
tain active medical departments for their em- 
ployees, performing routine periodic physical 
examinations; (4) persons on active flying status 
in the United States Air Force and in the Mas- 
sachusetts Air National Guard (as well as a 
small number of officers and airmen on active 
duty but not on flying status); (5) persons hav- 
ing executive examinations done on a contract 
basis by internists associated with the Massa- 
chusetts Memorial Hospitals. 

All records included histories, physical exami- 
nations, electrocardiograms, urinalyses, and 
chest X rays. All persons with possible cardio- 
pulmonary disease were eliminated from the 
study. Specific criteria and limits for the exclu- 
sion of commonly encountered conditions were 
the following: (1) history of chest pain of any 
type, myocardial infarction, congestive failure, 
paroxysmal arrhythmias, rheumatic fever; (2) 
blood pressure over 150 systolic, 90 diastolic, 
or history of hypertension in the past; (3) sys- 
tolic heart murmur above grade II in intensity 
or any diastolic murmur; (4) enlarged heart, 
either clinically or by X ray; (5) presence of 
glycosuria or frank diabetes; (6) history or physi- 
cal findings of bronchospastic disease; (7) pres- 
ence of kyphoscoliosis or other chest deformity; 
(8) presence of significant pulmonary fibrosis 
or emphysema. 

The electrocardiographic criteria for rejection 
from the study were: (1) A-V block of any de- 
gree; (2) ventricular hypertrophy, right, left or 
combined; (3) bundle-branch block or intra- 
ventricular block; (4) evidence of myocardial 
infarction, old or recent; (5) R/S ratio in V, 
of 1.0 or greater; (6) any degree of incomplete 
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right bundle-branch block pattern in V,; (7) T 
wave abnormalities of any type, including ab- 
normal T,-T, relationship (angular deviation 
of greater than 60° between QRS and T vector 
in the frontal plane), inverted T in I, I, aVr, 
V._¢ T less than 10% the height of R in I, 
V;, Vg inverted Ty; of 3 mm or more regard- 
less of the major QRS direction, and inverted 
T,yz of any degree with an upright QRS com- 
plex of 0.5 millivolt or more; (8) frank ST seg- 
ment sagging below the baseline, although trac- 
ings of older persons with ST segment flattening 
as an isolated finding were kept; (9) rates above 
110/minute; (10) low QRS voltage in the limb 
leads (no greater than 0.5 millivolt in any 
limb lead) or the precordial leads (no greater 
than 0.9 millivolt in any precordial lead). The 
age, weight (lightly clothed), height, and blood 
pressure were obtained from the medical rec- 
ords. Fractional heights and weights of up to 
one-half inch or one-half pound, respectively, 
were reduced to the lower integer, and those 
above one-half inch or one-half pound were 
raised to the higher integer. 


TABLE 1 


20-29 years—140 
30-39 years—220 
40-49 years—424 
50-59 years—181 
60-09 years— 47 
70-79 years— 11 
80-89 years— 2 


The data were tabulated and processed by a 
650 series medium scale and a 704 series large 
scale International Business Machines (IBM) 
digital computer to give distribution plots and 
coefficients of correlation between the mean 
QRS axis and age, height, weight, ponderal 
index, systolic, diastolic, and mean blood pres- 
sure. The ponderal index (height/ Vweight) was 
used as a measure of body mass (height-weight 
relationship) as described by Sheldon, Duper- 
tois and McDermott (2). Regression equations 
utilizing height and weight (ponderal index) 
and age as predictors of the electrical axis were 
calculated simultaneously to develop an equa- 
tion for the relationship between these varia- 
bles. Distributions of the observed axis sub- 
tracted from the axis predicted by the equation 
were then plotted. The fifth percentile values 
of the extremes of this distribution were then 
used to determine the limits of normal. This 
information was used to construct a nomogram 
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TABLE 2 
Age: 42.39+10.71 years 
Height: 69.244 2.72 inches 
Weight: 171.92+23.65 pounds 
Ponderal index: 12.49+ 0.54 
Axis: 43.32+29.74 
Mean blood 
pressure 


93.16+7.77 mm Hg 


defining the limits of the normal range of the 
electrical axis in adult males of any given age, 
height, and weight. 


RESULTS 


The age distribution of patients in the 
study is shown in Table 1. 

This distribution reflects the difficulty of 
finding older persons who are free of evi- 
dences of cardiopulmonary disease. 

The means and standard deviations of 
the factors evaluated are shown in Table 2. 

The correlation coefficients between the 
mean electrical axis and all the factors ana- 
lyzed are shown in Table 3. As expected, 
the largest correlations are seen to be with 
age and ponderal index (P.1.). 

In order to develop a nomogram to de- 
scribe the relationship between electrical 
axis, age, and body habitus it is necessary 
to derive an equation incorporating these 
factors. First order equations expressing 
linear relationships are the simplest to deal 
with, but one must first determine if signifi- 
cantly greater precision would result if 
higher order equations representing curvi- 
linear relationships were used. This was 
estimated in the present study by compar- 


TABLE 3 


(+)0.3259 
(-+)0.1031 


Ponderal index: 
Height: 


Diastolic blood pressure: (— 0.0943 
Mean blood pressure : (—)0.1170 
Systolic blood pressure : (—)0.1177 
Weight: (—)0.2195 
Age: (— 0.3250 
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TABLE 4. 
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Correlation Coefficient between Various Powers of Age, and between Various Powers of Ponderal Index 


Age Age? Age’ 


Age 1.000 0.984 0.942 0.881 
Age? 0.984 1.000 0.985 0.947 
Age’ 0.942 0.985 1.000 0.987 
Age* 0.881 0.947 0.987 1.000 


ing the correlation coefficients between age 
and its higher powers and the coefficients 
between ponderal index and its higher 
powers, using all 1,025 subjects. The results 
shown in Table 4 indicate very high corre- 
lations in each case. 

The changes in coefficient as the exponent 
increases are probably small because the 
ranges of age and ponderal index used are 
relatively small and somewhat removed 
from zero. From these results we concluded 
that the intercorrelations between age and 
its powers and ponderal index and its pow- 
ers are so high that using the higher powers 
in the final equation would not add any 
significant information. This permits the 
construction of a simple nomogram based 
on simultaneous regressions incorporating 
these factors. 

A simultaneous regression equation was 
calculated, using the standard error of the 
estimate to predict the electrical axis from 
the factors of ponderal index and age. The 
resulting equation was: 


EA = 15.4543 Ponderal Index (—) 0.7768 
Age (—) 116.8287 


To determine the homoscedasticity (3), 
or internal homogeneity, of the sample the 
subjects were divided into ten groups of 
102 or 103 persons. The distributions of the 
residuals (actual electrical axis minus pre- 
dicted electrical axis for each individual) 
were plotted about the mean predicted elec- 
trical axis for each group. These distribu- 
tions are shown in Figure 1. Group | con- 
tains those persons with the most positive 
predicted electrical axes, Group 2 the next 
most positive predicted axes, etc. Generally 


Fi. 
1.000 0.999 0.997 
Pa 0.999 1.000 0.999 
ri 0.997 0.999 1.000 
0.994 0.997 0.999 


speaking, the degree of homoscedasticity is 
high. Nevertheless, in groups 8, 9, and 10, 
those with the more leftward predicted 
axes, a definite skewness is seen. The distri- 
bution for the entire series is shown at the 
lower part of Figure 1. Some skewness is 
again evident. 

Because of this skewness, the nomogram 
was constructed by using the fifth and 
ninety-fifth percentiles to define the limits 
of normal axis rather than by employing 
the mean electrical axis and two standard 
deviations (sp). The nomogram itself is 
shown in Figure 2. A nomogram for rapid 
determination of the ponderal index is 
shown in Figure 3. 


DISCUSSION 


In recent years greater emphasis is again 
being placed on axis deviation in defining 
abnormalities in the electrocardiogram. 
Early workers in the field of electrocardi- 
ography stressed the use of the electrical 
axis of the QRS in the diagnosis of ven- 
tricular hypertrophies and preponderance, 
and correlated the axis with the actual 
weights of the isolated left and right ven- 
tricles at necropsy. Lewis (4) confirmed Ein- 
thoven’s curves of left and right preponder- 
ance, which in reality were a reflection of 
the electrical axis, and stated that the 
weight ratio between right and left ventri- 
cles determined the form of the electro- 
cardiogram (5). Cotten (6) continued Lewis’ 
work correlating axis with ventricular pre- 
ponderance and weights. Carter and Greene 
(7) stated that there was good agreement 
between the axis and the ventricular 
weights as directly determined, expressed 
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Ficure 1. Distribution of the individual differences between the predicted (EA) 
and the actually measured (EA) electrical axes. Each group consists of 102 or 103 
individuals who are grouped according to their having similar predicted electrical 
axes by age and ponderal index. The figure at the top of each arrow indicates the 
average predicted axis for the group. The lower right figure gives the result for 
all 1,025 subjects. 
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AXIS 
LIMITS 


(degrees ) 
-98 9-10 
-8692 
-74614 
-62026 
-50 0 38 
- 38 950 
-269062 
-14074 
- 2 686 
10 098 
22 O110 
34 9122 
460134 
58 6146 


AGE 
(years) 


80 


Ficure 2. Nomogram for determining the upper and lower limits of electrical axis 
from the ponderal index and age. The chart is designed to be used with a transparent 
straight edge. The ponderal index may be determined from Figure 3. 


as the left/right ratio. In their study, they 
arbitrarily chose zero to (+)90° as the ex- 
tremes of the normal axis, primarily as a 
matter of convenience. Carter, Richter, and 


Greene (1) described an easily used device 
for the calculation of the electrical axis 
based upon the principle of the equilateral 
triangle that is essentially similar to meth- 
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WEIGHT 
(Lbs. ) 


110 
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130 


PONDERAL 
INDEX 


340 


Ficure 3. Nomogram for determining ponderal index from height and weight. 


ods in use today. In this paper they define 
the limits of the normal axis as (+)40° 
to (+)90°. 

The electrocardiographers of the unipolar 
school in the 1940's and early 1950's tended 
to disregard the electrical axis, and concen- 


trated upon the heart’s electrical positions 
and rotations on its long axis without pre- 
cise quantitation, 

Recent studies have reaffirmed the use- 
fulnesss of quantitative axis deviation de- 
terminations in the recognition of the 
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Values for Electrical Axis from Other Studies 


No. Pt 
Source 


1. N. Y. Heart Assoc. (15) 


. Carter and Greene (7) 

. Carter, Richter, and Greene (1) 

1,000 
500 


. Graybiel, McFarland, Gates, and Webster (16) 


. Stewart and Manning (17) 


. Shipley and Halloran (18) 
. Packard, Graettinger, and Graybiel (19) 
. Wood, 2d Ed. (20) 


. Levine, 5th Ed. (21) 


. White, 3d Ed. (22) 

. Friedberg, 2d Ed. (23) 

. Scherf and Boyd, 4th Ed. (24) 
. Ashman and Huil (25) 


. Lepeschkin (26) 


abnormal electrocardiogram, especially in 
the ventricular hypertrophies. Milnor (8) 
stressed the usefulness of right axis devia- 
tion as one criterion for the diagnosis 
of right ventricular hypertrophy. Vogtlin, 
Schaub, and Bihlmann (9) found that the 
more marked the disturbance of lung func- 
tion in cor pulmonale, the more marked 
the right axis deviation. The occurrence of 
right axis deviation in septum secundum 
atrial defects and left axis deviation in sep- 
tum primum defects is well known. Du- 
Shane, Weidman, Brandenburg, and Kirk- 
lin (10) found right axis deviation in cases 
of septum secundum atrial defects and total 
anomalous pulmonary venous connection, 
and left axis deviation in septum primum 
defects and in common atrium. Beregovich, 
Bleifer, Donoso, and Grishman (11) have 
reported the occurrence of left axis devia- 
tion in persistent common A-V canal. 
Fraser and Turner (12) found that signs of 
right ventricular hypertrophy were present 
in 89% of cases with an axis more positive 
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Range of Axis Mean ‘Normal Range” 


+30° to +90 

>to +90 
+40° to +90 
—36° to +120 


Mean +3SD 
— 22° to +152° 


Mean +2SD 
+7° to 123 


+96° to —104 
+95° to —45 


to +120 


Not given 


0° to +90 
+90 
to +100 
to +90 
>to +110 
to +95 


+90 


to 


than +100°, and felt that this degree of 
right axis deviation in itself strongly sug- 
gests that right ventricular hypertrophy is 
present. However, they found that 41% of 
their patients with an axis less than +90° 
also had right ventricular hypertrophy. 
Sokolow and Lyon (13) felt that right axis 
deviation greater than (+)110° suggests but 
is not in itself diagnostic of right ventricu- 
lar hypertrophy. Grant (14) felt that neither 
variations in body build nor in anatomic 
position of the heart can alone be respon- 
sible for left axis deviation. He stated that 
although left ventricular hypertrophy does 
not cause left axis deviation per se, it none- 
theless brings left axis deviation in its train 
in about one-half the cases. He also found 
that of 160 cases of proven myocardial in- 
farction 67 had left axis deviation, and 
two-thirds of these had anterolateral myo- 
cardial infarctions. He postulated _peri- 
infarction block as the mechanism in these 
cases. 

Thus, with renewed interest in the elec- 
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trical axis and axis deviation, the range of 
normal becomes even more important. Lim- 
its defined in some early studies have al- 
ready been given. Other values for the 
range of normal will be seen in Table 5. 

Packard et al. (19) presented a ten-year 
follow-up of the original 1,000 aviators in 
the series of Graybiel et al. (16), and found 
a trend toward leftward axis shift with 
increasing age and weight. They also noted 
an increase of 4.1% in persons showing 
an axis to the left of zero degrees. None of 
the other sources in the table, however, 
mentioned the effects of age or habitus on 
the axis. 

Howard and Gertler (27) found that the 
axis shifted to the left with increasing 
obesity and increased chest width and 
depth, and to the right with increasing line- 
arity (or thinness). There was no significant 
correlation between axis and height, sternal 
ensiform measurements, or mesomorphism. 
The ages of the persons studied, however, 
were not given. Our correlations for height, 
weight, and ponderal index are of com- 
parable magnitude but are not quite as 
striking, perhaps because of the greater 
range of ages in the present study. Glasser 
(28) also found significant correlation be- 
tween chest height, width and depth meas- 
urements, and the electrical axis. Simonson 
and Keys (29), in an extensive study of the 
electrocardiogram in 157 healthy men be- 
tween 18 and 25 years, and 233 healthy 
men between 45 and 55 years, gave specific 
figures concerning the effect of age and 
weight on the electrical axis which agree 
with other studies. They made the point 
that an age and weight correction is neces- 
sary for a more precise definition of normal 


electrocardiographic standards. In a later 
paper Simonson (30) compared the electro- 
cardiograms of both younger and older 
men in three weight groups. Increasing age 
and obesity again were associated with a 
more leftward electrical axis. 
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However, no studies were found which 
deal with axis in relation to a wide spread 
of age and simultaneously consider body 
build to give a range of normal; by know- 
ing this range one can interpret the mean- 
ing of any given axis in the diagnosis 
of electrocardiographic abnormality with 
greater precision. Our data indicate a far 
greater over-all range of normal axis than 
previously reported. Yet for any individual 
whose age, height, and weight are known, 
the limits of axis are actually narrower than 
many of the previously accepted “normal” 
ranges. 

The fact that the distribution curves of 
predicted minus actual axis for all the sub- 
groups and for the entire series are uni- 
modal (Figure 1) suggests that we are deal- 
ing with a single population rather than 
two separate populations, that is, one 
healthy and one diseased. Some skewness of 
distribution was also mentioned by Simon- 
son, who therefore felt that percentiles 
rather than mean plus or minus 2 standard 
deviations should be used in determining 
the ranges of normal axis. 

We realize that the use of ponderal index 
and age alone accounts for only a portion 
of the variance encountered, as indicated 
by the still fairly wide range of normal at 
a given age and habitus. A considerable 
improvement in prediction of the electrical 
axis could be achieved by using such fac- 
tors as chest measurements and _ sitting 
height in addition. However, these measure- 
ments are not made routinely, and we felt 
that their addition to the nomogram would 
interfere with its clinical usefulness by mak- 
ing it unduly complex. The correlation be- 
tween electrical axis and blood pressure was 
not of sufficient magnitude to warrant its 
inclusion in the nomogram. 

It should be emphasized that this study 
was done on males, and that the data may 
not be applicable to females. A series of 
females is presently under study. 
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SUMMARY 


1. The mean electrical axis of the QRS 
was obtained from 1,025 males, free of de- 
monstrable cardiopulmonary disease. 

2. By means of IBM digital computers, 
a nomogram using age and ponderal index 
(ht./ Ywt.) as predictors of the mean elec- 
trical axis was constructed to permit more 
precise clinical evaluation of the range of 
normal. 
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SUMMARIO IN INTERLINGUA 


Le axe electric medie del complexo QRS 
esseva obtenite pro 1.025 masculos de etates de 
inter 20 e 79 annos qui esseva libere de demon- 
strabiie morbo cardiopulmonar. Per medio de 
computatores digital IBM, un nomogramma 
esseva construite (con le uso del etate e del 
indice ponderal, i.e., del statura dividite per 
le radice cubic del peso, in le function de pre- 
dictores del axe electric medie) pro render 
possibile un plus precise evalutation clinic del 
campo de variation del norma. Le correlation 
inter le axe electric e le pression del sanguine 
non esseva sufficientemente grande pro_per- 
mitter le inclusion de iste factor in le nomo- 
gramma. Nostre datos reflecte un plus extense 
campo de variation pro le axe normal que lo 
que ha previemente essite reportate. Tamen, 
pro le subjecto individual pro qui le etate, le 
statura, e le peso es cognoscite, le limites del 
axe es de facto multo plus restringite que le 
“normal” campo de variation previemente ac- 
ceptate. 
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The Effect of Digitalis on the Cardiac Output of the 
Normal Heart at Rest and during Exercise 


‘THEODORE RODMAN, M.D., CAsimirR A. GorCZYCA, M.D., and 


BERNARD H. PASTOR, M.D., F.A.C.P. 


HERE 1S A PREVALENT FEELING among 
adie that digitalis is toxic to the 
compensated heart. As a result clinicians 
have frequently been reluctant to adminis- 
ter this drug except in the presence of overt 
congestive heart failure or certain atrial 
arrhythmias. Most textbooks of pharina- 
cology and cardiology state that digitalis 
reduces the cardiac output of both the nor- 
mal and the enlarged nonfailing heart 
(1-9) by as much as 20 to 35% (4). Exami- 
nation of the literature on which this idea 
is based reveals that the studies were fre- 
quently done under unphysiological condi- 
tions on heart-lung preparations (10) or in 
animals (11-13). Some studies have been 
done in man but techniques such as the 
acetylene method, the carbon dioxide 
method, and roentgenkymography were 
used for measuring cardiac output (14-18). 
These have since been discarded, primarily 
because of their inaccuracy. Recently, with 
refinement of techniques for making hemo- 
dynamic measurements, this concept of the 
deleterious effect of digitalis on the normal 
myocardium has been challenged (19-24). 
To help clarify this problem, we undertook 
a study using a reproducible indicator dilu- 
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tion technique to measure the effect of digi- 
talis on the resting cardiac output of 
healthy young adult men and on the re- 
sponse of the cardiac output to an increase 
in metabolic demand. 


MATERIALS AND METHODS 


Thirty-three men from 20 to 47 years of age, 
free of cardiac, pulmonary, or other serious 
systemic disease, were studied. All studies were 
performed in the morning with the subject in 
a basal state resting comfortably in a hospital 
bed (Figure 1). A Cournand needle was in- 
serted into the left brachial artery. A length of 
No. 50 polyethylene tubing was threaded into 
the superior vena cava through a thin wall 18- 
gauge needle inserted in a right antecubital 
vein. The cardiac output was measured by an 
indicator dilution technique using | ml of indo- 
cyanine green dye. The dye was injected into 
the superior vena cava and blood was simul- 
taneously withdrawn by a constant flow system 
from the brachial artery through the cuvette of 
a Gilford densitometer containing an infrared 
filter. The output of the densitometer was fed 
into one of the direct current amplifiers of a 
multichannel recorder, and the indicator dilu- 
tion curve was recorded photographically. The 
concentration of dye in the plasma was deter- 
mined with a Beckman pu spectrophotometer 
at a wave length of 810 wu. Expired air was col- 
lected in a Tissot gasometer and analyzed for 
its oxygen, carbon dioxide, and nitrogen con- 
tent by the Micro-Scholander technique. The 
oxygen uptake, carbon dioxide output, respira- 
tory quotient, and basal metabolic rate were 
calculated. Steady state exercise was achieved by 
having the subject pedal a Restorator attached 
to the foot of the bed. The cycling rate was set 
with a metronome, and the subject was per- 
mitted to pedal for four minutes before any 
measurements were made, 

The resting cardiac output was measured in 
triplicate in all subjects and oxygen uptake was 
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FicureE 1. The measurement of cardiac output by indicator dilution using indocyanine green 
dye which is injected into the superior vena cava while blood is simultaneously withdrawn from 
the left brachial artery by a constant flow system through the cuvette of a densitometer. Steady 
state exercise is accomplished by having the patient pedal in time to a metronome. 


determined simultaneously. This permitted cal- 
culation of the arteriovenous oxygen difference 
by the Fick principle, and the establishment of 
a relationship between cardiac output and the 
metabolic demand. These measurements were 
repeated during steady state exercise, and a 
curve was constructed for each subject relating 
changes in oxygen uptake to changes in cardiac 
output. 

Following performance of baseline hemo- 
dynamic studies, 13 subjects (Group 1) were 
digitalized orally with digoxin in the following 
manner: | mg was given at 2:00 pm and 0.5 mg 
at 9:00 pm. The following day 0.5 mg was given 
at 9:00 am, 2:00 pm, and 9:00 pm. Thereafter 
a maintenance dose of 0.75 mg was given daily 
for five to seven days, and the hemodynamic 
studies were then repeated. Fourteen subjects 
(Group 2) were given 1.2 mg of lanatoside C 
intravenously immediately after completion of 
the baseline studies, and the studies were re- 
peated two hours later. Six subjects (Group 3) 
were handled similarly to those in Group 2 but 
were not required to exercise. Instead, the rest- 
ing cardiac output was measured at frequent 
intervals for a period of 90 to 120 minutes 


following the intravenous administration 
lanatoside C. 


RESULTS 
BASELINE STUDIES 
Rather wide variations of hemodynamic 
values were found in this group of healthy 
young adult men (Table 1). The resting 
cardiac index ranged from 2.78 liters to 
4.55 liters with a mean of 3.41 liters. The 


cardiac response to exercise was also varia- 
ble (Figure 2). The rise in cardiac index 
per 100 milliliters increase in oxygen up- 
take per square meter body surface area 
ranged from 0.55 liter to 1.24 liters with a 
mean of 0.76 liter. 


The average stroke volume on exercise 
(90 milliliters) was almost identical with 
the average resting stroke volume (86 milli- 
liters), indicating that, with moderate exer- 
cise, cardiac output is increased primarily 
by an increase in rate. 


621 
a 
“os. 
aa 
ot 
= 
: 
3 


RODMAN, GORCZYCA, AND PASTOR 


Annals of 
Internal Medicine 


TABLE 1. Hemodynamic Values Obtained from the Study of 33 Normal Young Men 


Circulation time (seconds) superior vena cava 
to brachial artery 


Cardiac index (liters) 
Heart rate per minute 


Stroke volume (ml) rest 
exercise 


Minute ventilation (liters/m* bsa) 

Oxygen uptake (ml/min/m? bsa) 
Respiratory quotient 

Basal metabolic rate 

Arteriovenous oxygen difference (ml/100 ml) 


Rise in cardiac index (liters/100 ml increase in 
oxygen uptake/m? bsa) 


Group 1: In the group of 13 subjects who 
were given digoxin orally, no significant 
effect on the resting cardiac output or on 
the response to exercise was demonstrated 
(Table 2). The resting cardiac index after 


Average For Group of 27 Nermel Young Men 


Cardiac Index (Liters/Min.) 


Tr T T 
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Ficure 2. The change in cardiac output in normal 
young men during steady state exercise. 


Range 


9-14 


50-9 
65-1 


59-104 
2.59-5.32 


102- 


.75-1.00 

—15-+19 
3.31- 
53-1.24 


Range 
(Including 95% of 
Normal Subjects) 


Average 


2.37-4.40 
54-90 


63-109 
65-115 


2.79-5.51 
108-162 
.74-.94 
—13-+13 
3.03-5.01 
37-117 


6 
26 


153 


5.06 


digoxin was lower in eight subjects and 
higher in five subjects. The average change 
was a drop of 0.95 liter per minute, ap- 
proximately 1.5%. On the average the 
heart rate was slower by four beats per 
minute, and the stroke volume was greater 
by 4 milliliters. The response to exercise 
was not impaired. 

Group 2: In the patients given 1.2 milli- 
grams of lanatoside C intravenously, there 
was a small but statistically significant re- 
duction in the resting cardiac output two 
hours later (Table 3). The mean resting 
cardiac index fell from 3.44 liters to 3.31 
liters. The average drop was approximately 
4%.* The heart rate fell an average of eight 
beats per minute, and the stroke volume 
increased 8 milliliters. Despite the reduc- 
tion in resting cardiac output the response 
to exercise was not impaired (Figure 3). 
In fact, the slope of the line relating change 
in cardiac index to change in oxygen up- 


* Throughout the text differences between means 
are discussed. The statistical tests, however, were 
applied to the mean differences since the means 
are correlated. The mean difference (change) in 
cardiac index was —0.136 and yielded a t value 
of 2.12. This is significantly different from zero at 
the 5% level. 
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Ficure 3. The effect of 1.2 milligrams lanatoside 
C given intravenously on the cardiac output re- 
sponse to steady state exercise in normal young 
men, 


take is actually steeper because the resting 
cardiac output is slightly reduced two hours 
after the drug, but the exercise cardiac out- 
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Time After 1.2 mg. Lenatoside ¢ 1.V. (Minutes) ee 
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Ficure 4. The effect of 1.2 milligrams lanatoside 
C given intravenously on the cardiac output of 
subject K. R. The resting cardiac output was re- 
duced but the cardiac output response to exercise 
was not impaired. 


put is unchanged. This indicates an aug- 
mented response to increased metabolic 
demand. The change in slope from 0.76 to 
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Ficure 5. The effect of 1.2 milligrams lanatoside C given intravenously on the resting cardiac 


output of six normal young men during the first 90 minutes after administration of the drug. 
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The Effect on Cardiac Output of 1.2 mg Lanatoside C Given Intravenously during the 


First 120 Minutes after Administration 


Time (minutes) after 1.2 mg Lanatoside C Intravenously 


0 > 
Car- Car- Car 
diac diac diac 
Patient Index* Index Changef Index 


—.26 
— .53 
—.17 
+.05 
— .60 


3.37 + .33 
2.47 —.31 
3.37 —.09 
3.95 —.01 
3.26 — .05 


0o 


bo 


Average 3. 3.28 — .03 — 30 


Change 


TABLE 4. (Continued) 


10 20 
Car- Car- Car- 
diac diac diac 
Index Change Index Change Index Change 


3.39 — .60 3.50 
— .33 3.04 
—.54 
— .35 2.92 
+.14 3.94 
—.25 3.31 


2.76 : 2.71 
2.23 2.24 
3:32 3.11 
3.51 AE 4.10 
2.82 : 3.06 


2.99 ‘ 3.10 —.32 3.16 


Time (minutes) after 1.2 mg Lanatoside C Intravenously 


45 60 75 


Car- Car- Car- 
diac diac diac 
Patient Index Change Index Change 
3.29 —. 
2.70 
2.23 


2 3.23 
Ss. B. 3.00 3.65 


“IW 


Average 2.90 3.02 


* Average of three determinations. 
From time 0. 


0.86 liter per 100 ml oxygen is statistically 
significant (Figure 3).* The data obtained 
on K. R. (Figure 4) illustrate the typical 
changes observed in this group of patients. 

Group 3: The most striking changes in 
cardiac output were demonstrated in the 
six subjects whose resting cardiac output 
was measured at frequent intervals during 
the first 90 minutes after the intravenous 
administration of 1.2 milligrams of lanato- 
side C (Figure 5). A fairly consistent pat- 

* The mean change in the slope of the line re- 
lating change in cardiac index to change in oxygen 
uptake was significantly different from zero at the 
5% level using student’s ¢ distribution. 


90 105 120 
Car- Car- Car- 
diac diac diac 


Index Change 


2.83 —.17 3.04 0 


tern was observed in all six subjects. A re- 
duction in cardiac output was apparent 
within ten minutes. In three of five subjects 
studied at one minute a fall in cardiac out- 
put had already occurred. At about 20 min- 
utes the cardiac output had either returned 
toward normal or had leveled off. At 45 to 
60 minutes after the drug was given there 
was a further drop, followed by a gradual 
return toward the control level. The maxi- 
mal reduction in cardiac output observed 
ranged from 16 to 24%, with an average 
of 20% (Table 4). At 90 minutes the car- 
diac index was above the control level in 


A.D. 3.99 49 
a R. J. 3.04 0 : 
L.W. 3.46 —.54 
W. C. 3.96 — .02 
S.B. 3.31 0 : 
Index Change Index Change Index Change 
—26 296 —-08 
L.V 91 55 —.71 2.98 —.48 
+.34 +44 353 
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two subjects, at the control level in one, 
and still below it in the remaining three. 
The mean resting cardiac index was 3.42 
liters; 90 minutes after the lanatoside C 
it was 3.22 liters, an average reduction 
of 6%. 

Since some of the significant changes 
found in this study were quite small, par- 
ticularly in the Group 2 patients, it is im- 
portant to establish the reproducibility of 
the technique. For the Group 3 patients 
the mean deviation of a single determina- 
tion from the average of three determina- 
tions was 2.58% (Table 5). For the patients 
in Groups | and 2 the mean deviation of a 
single determination from the average of 
three determinations was 4.06% for the 
resting measurements, and 4.10% for the 
exercise measurements. Ninety-five percent 
of all resting determinations were within 
10%, and 95% of all exercise measurements 
were within 13% of the average of three 
determinations. The cardiac output of six 
patients was determined in the resting basal 
state on two different days (Table 6). The 
largest difference encountered in any pa- 
tient was 6.6% with an average difference 
of 4.1%. This degree of reproducibility is 
greater than has been reported with the 
Fick principle and calculation based on 


TABLE 5. Reproducibility of Indicator Dilution 
Technique for Measuring Cardiac Output 


Percentage 
Average Deviation 
Deviation from 
of Single Average 
Determina- of Three 
tion from Determina- 
Average tions Which 
of Three Includes 
Determina- 95°% of All 


tions Determina- 

(%) tions 
Resting cardiac index 4.06 +10 
Exercise cardiac index 4.20 +13 
Resting cardiac index 2.58 + § 


(Group 3 subjects only ) 
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TABLE 6. Reproducibility of Indicator Dilution 
Technique of Measuring Cardiac Output 
on Subjects Studied in Basal State 
on Two Different Days 


Day 1 Day 2 
Cardiac Cardiac 
Index Index ° Change 
Subject (liters) (liters) (%) 
1 2.70 2:52 — 6.6 
2 2.88 3.06 +6.3 
2.72 2.80 +2.9 
4 3.08 3.23 +4.9 
5 4.25 4.41 +3.8 
6 4.03 4.03 0 
Average 3.27 3.34 4.1 


oxygen uptake and arteriovenous oxygen 
difference. 


DiIscussION 


Our observations show that in normal 
subjects 1.2 milligrams of lanatoside C in- 
travenously induce a prompt but transient 
reduction in cardiac output. The drop is 
demonstrable within ten minutes, and 
reaches a maximum of about 20°% within 
an hour (Figure 6). Two hours later the 
cardiac output has returned almost to the 
control level, and the response to exercise 
is normal. These findings cannot be ex- 
plained by the recognized effect of digitalis 
preparations on the myocardium. The fall 
in cardiac output begins before any signifi- 
cant myocardial effect of lanatoside C oc- 
curs, and wanes as the peak myocardial 
effect is reached. If the reduction in the 
resting cardiac output were due to impaired 
myocardial function, one would anticipate 
an even more impaired response to exer- 
cise. Instead, an augmented response to 
exercise was observed. Furthermore, no sig- 
nificant change in cardiac output was seen 
in those subjects who probably had the 
most marked myocardial effect of the drug, 
namely, those who were digitalized by the 
oral administration of digoxin and who 
were maintained for five to seven days on 
a large maintenance dose before the hemo- 


: 
: 
= 
: 
4 
: 
: = = = — 
: 
i 
q 
4 


RODMAN, GORCZYCA, AND PASTOR 


Annals of 


Internal Medicine 


Cardiac Index (L/Min.) 


30 40 


T T T T T 
60 70 80 90 100 


Time After 1.2 mg.LanatosideC 1¥.(Minutes) 


Ficure 6. The composite cardiac output response of six normal young men during the first 
90 minutes after the intravenous administration of 1.2 milligrams lanatoside C. 


dynamic studies were repeated. Finally, an 
increase in the force of systolic contrac- 
tion is the only myocardial effect of digi- 
talis that has ever been demonstrated (25- 
27). This effect is demonstrable in both 
norma! and diseased hearts. Since the ob- 
served fall in cardiac output cannot be 
attributed to the cardiac action of digitalis 
in the light of our current concepts, a non- 
cardiac action of digitalis preparations 
appears to be the most reasonable explana- 
tion. In patients given digitalis for con- 
gestive heart failure an early drop in right 
atrial pressure has been demonstrated, and 
this often precedes any increase in cardiac 
output (28-31). The mechanism of this fall 
has not been established. One possible ex- 


planation is the venoconstrictor action of 
digitalis which has been well documented, 
particularly in animals, but which has re- 
ceived little attention in recent years 
(32-37). 

Cotten and Stopp (22) demonstrated a 
reduction in cardiac output accompanied 
by a drop in right atrial pressure in normal 
dogs immediately after intravenous oua- 
bain. This suggests that there may have 
been a reduction in venous return. The 
drop in cardiac output could be prevented 
by infusing whole blood in quantities suf- 
ficient to maintain the normal right atrial 
filling pressure. Dock and Tainter (32, 33) 
obtained similar results. They also demon- 
strated an increase in hepatic and splenic 


628 
4.00 
335 
2.50 
| 250 
2.25 
0 0 20 


volume following the administration of 
digitalis to normal dogs. Atropinization and 
vagotomy did not prevent the fall in car- 
diac output. They could eliminate the fall 
in cardiac output by creating an Eck fistula 
between the portal vein and inferior vena 
cava, thereby preventing sequestration of 
blood in the splanchnic bed. From these 
data, they concluded that digitalis pro- 
duced hepatic vein constriction, splanchnic 
trapping of blood, reduced venous return 
to the right heart, and a transient reduction 
in cardiac output as a result of the drop in 
venous inflow. Our data would be consist- 
ent with an almost immediate digitalis- 
induced constriction of the hepatic vein 
following 1.2 milligrams of lanatoside C 
intravenously. The resultant reduction in 
cardiac output probably initiates compen- 
satory cardiovascular mechanisms which 
restore a normal volume of venous inflow 
over a period of about two hours. 

Our findings suggest that many of the 
discrepancies in the results of different ob- 
servers who have studied the effect of digi- 
talis on the cardiac output of animals or of 
normal men may be attributed to the fact 
that measurements of cardiac output were 
made at different times after the adminis- 
tration of the drug. For example, Williams, 
Zohman, and Ratner (38) reported an 18% 
decrease in the exercise cardiac output of 
normal subjects one hour after the adminis- 
tration of | milligram of digoxin intra- 
venously. We found no reduction in the 
exercise cardiac output two hours after 
intravenous lanatoside C in a similar group 
of subjects. 

Cooper, Willman, Zafiracopoulous, and 
Hanlon (39) have demonstrated in dogs 
with normal hearts that prophylactic digi- 
talization results in enhanced performance 
under stress. This type of evidence has led 
Willman et al. (40) to recommend routine 
preoperative digitalization for all patients 
undergoing open heart surgery. The group 
at the National Heart Institute has recom- 
mended digitalizing all patients who are to 
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undergo any type of intracardiac surgery 
(24). Since digitalis probably has no dele- 
terious effect on the normal heart when 
given in average therapeutic doses, and 
since the digitalis-induced reduction in car- 
diac output is transient, it is probably safe 
to digitalize patients without overt heart 
failure, if it appears to be indicated because 
underlying heart disease is suspected, and 
a stressful situation resulting in increased 
metabolic demands on the heart, such as 
surgery or delivery, is anticipated. 


SUMMARY 


The resting cardiac output and cardiac 
output response to steady state exercise was 
measured with an indicator dilution tech- 
nique in 27 normal adult men before and 
after digitalization. Thirteen subjects were 
digitalized with digoxin by mouth over a 
two-day period and put on a maintenance 
dose for five to seven days before the stud- 
ies were repeated. Fourteen were given 1.2 
milligrams lanatoside C intravenously, and 
the studies were repeated two hours later. 
In an additional six subjects, who were not 
required to exercise, the resting cardiac out- 
put was determined at frequent intervals 
during the first 90 minutes after the intra- 
venous administration of 1.2 milligrams 
lanatoside C. 

No consistent or significant change in the 
resting or exercise cardiac output was ob- 
served in the subjects who were digitalized 
with digoxin by mouth over a_ two-day 
period. Two hours after an intravenous 
dose of 1.2 milligrams of lanatoside C there 
was a small but statistically significant re- 
duction of 4% in the resting cardiac out- 
put. The response to exercise was normal. 
In the group in whom the resting cardiac 
output was measured serially after an intra- 
venous dose of lanatoside C, a transient 
drop in cardiac output occurred within ten 
minutes and reached a peak depression of 
about 20% within an hour. The output 
then returned toward the control level. 
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It is suggested that these findings can best 
be attributed to an extracardiac effect of 
digitalis preparations, and that the drug 
has no deleterious effect on the normal or 
nonfailing myocardium. 
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SUMMARIO IN INTERLINGUA 


Le effecto de preparatos a digitalis super le 
rendimento del corde normal in reposo e du- 
rante exercitio esseva studiate in 33 adultos 
mascule, con le uso de un reproducibile tech- 
nica a dilution de colorante pro le mesuration 
del fluxo de sanguine. Dece-tres del subjectos 
esseva digitalisate con digoxina per via oral in 
un periodo de duo dies, sequite per le adminis- 
tration de doses de mantenentia durante cinque 
a septe dies, ante que le studios esseva repetite. 
Dece-quatro del subjectos recipeva 1,2 milli- 
grammas de lanatosido C per via intravenose, 
e le studios esseva repetite duo horas plus tarde. 
In le remanente sex subjectos (qui non esseva 
usate in studios durante exercitio), le rendi- 
mento cardiac in stato de reposo esseva deter- 
minate a frequente periodos durante le prime 
90 minutas post le administration intravenose 
de 1,2 milligrammas de lanatosido C. 

Nulle uniforme o significative alterationes in 
le rendimentos cardiac in reposo o exercitio 
esseva observate in le subjectos digitalisate con 
digoxina per via oral durante duo dies. Duo 
horas post un dose intravenose de 1,2 milli- 
grammas de lanatosido C, un micre sed statis- 
ticamente significative reduction de 4% esseva 
constatate in le rendimento cardiac in stato de 
reposo. Le responsa a exercitio esseva normal. 
In le gruppo in que le rendimento cardiac in 
reposo esseva mesurate serialmente post un 
dose intravenose de lanatosido C, un transiente 
declino del rendimento cardiac se accusava intra 
dece minutas e attingeva su maximo de circa 
20% intra un hora. Postea le rendimento 
retornava al nivello de controlo. 

Es opinate que iste constatationes se explica 
le melio como un effecto extracardiac del pre- 
parato de digitalis e que le droga ha nulle ef- 
fecto nocive in un myocardio normal o non 
discompensate. 
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Atypical Osteomalacia Involving the Axial Skeleton 


Boy FRAME, M.D., F.A.C.P., HAROLD M. Frost, M.D., ROBERT S. 
ORMOND, M.D., and RoBert B. HUNTER, M.D. 


Detroit, Michigan 


HREE PATIENTS WITH A UNIQUE COARS- 
AND SPONGE-LIKE APPEARANCE in 
the X rays of the axial skeleton have been 
observed in the past year. These changes 
occurred primarily in the cervical spine 
and to a lesser extent in the lumbar spine, 
the pelves, and the ribs. The long bones 
of the appendicular skeleton were not in- 
volved. Symptomatology relating to the 
skeletal system was minimal and the pa- 
tients were in excellent general health. 
Histologic study of open iliac crest biopsies 
demonstrated the presence of an increased 
number of wide osteoid seams compatible 
with the diagnosis of osteomalacia in spite 
of the fact that serum chemical values were 
not suggestive of this disorder. The known 
etiologies of osteomalacia could readily be 
ruled out. 


TABLE 1. 


Serum Serum 
Calcium Phosphorus 
(mg/100 ml) (mg/100 ml) 


Case 

| 2 
2.6 
1.0 
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Case Reports 
CASE | 

D. M., a 62-year-old white retired executive, 
complained of intermittent dull pain in the 
region of the cervical spine since the age of 53. 
Shortly after the onset of his symptoms, X rays 
of the cervical spine showed minimal hyper- 
trophic arthritis. In addition, all the bones 
of the cervical spine appeared to have a coars- 
ened and sponge-like trabecular pattern. 

From 1956 to 1960, the patient was repeat- 
edly studied in an attempt to explain the 
unusual X-ray appearance of the cervical spine. 
His general health remained good. There was 
no history of diarrhea or kidney stones. His 
consumption of milk and other dairy products 
was considered to be average. The findings 
in the physical examination were normal ex- 
cept for moderate tenderness to percussion of 
the cervical spine. 

The hemoglobin, white blood count, periph- 
eral blood smear, serologic test for syphilis 
(VDRL), blood urea nitrogen, serum carotene, 
radiographs of the small intestines, sternal 


Axial Osteomalacia 


Tubular 
Reabsorption 
Phosphorous 

(%) 


Alkaline Urine 
Phosphatase Calcium 
Bodansky Units (mg/24 hr) 


bone marrow examination, and serum protein 
electrophoresis were normal. The serum carbon 
dioxide combining power was 26 and the serum 
chloride was 102 mEq/liter. The urinalysis was 
negative for albumin and reducing substance 
and the sediment was normal. The urine pH 
was acid. Microscopic examination of the stool 
with Sudan III demonstrated only an occasional 
fat droplet. In addition, average serum levels 
for calcium, inorganic phosphorus, acid and 
alkaline phosphatase, the 24-hour urine calcium, 


3.4 200 88 
43 42 87 
5.1 158 91 
= 


Ficure l(a) and (b). Case D, M. Anteroposterior and lateral views of cervical spine. The 
bizarre, coarse, disoriented trabecular pattern, especially in the bodies of the cervical vertebrae, 
is apparent. The manifest cervical osteoarthritis and osteophytes are not related to the 
trabecular disturbance. 


and tubular reabsorption of phosphorus were cervical spine where the bones presented a very 
within normal limits (Table 1). coarse and sponge-like trabecular pattern in 


Complete skeletal X rays were obtained. The association with moderate degenerative arthri- 
most striking changes were observed in the tis (Figures la, Ib). The bones of the pelvis 


Ficure 2. Case D. M. Undecalcified, fuchsin stained section of iliac crest biopsy. 
Two widened osteoid seams are seen between the black bars. x 600. 
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Ficure 3(a). Case R. K. Lateral view of cervical 
spine, demonstrating the trabecular thickening and 
disorientation. In several areas there are apparent 
cystic spaces. 


demonstrated the same altered trabecular pat- 
tern but less markedly. X rays of the skull, the 
hands, and the long bones revealed a normal 


bone texture and appearance. No_ pseudo- 
fractures were observed. 
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Open biopsy of the iliac crest studied from 
both decalcified and undecalcified sections with 
a variety of stains demonstrated increased num- 
bers of wide osteoid seams compatible with 
osteomalacia (Figure 2). 


CASE 2 

R. K., a 75-year-old retired salesman, com- 
plained of a constant, dull, aching pain along 
the left seventh and eighth ribs laterally, of two 
months’ duration. He had no other complaints 
and his past health had always been good. 
There was no history of diarrhea or kidney 
stones. Dietary intake of milk and other dairy 
products was adequate. 

Pertinent findings on physical examination 
included a blood pressure of 220 systolic and 
120 diastolic. There was tenderness to palpa- 
tion of the left seventh and eighth ribs 
laterally. 

Values for hemoglobin, white blood count, 
peripheral blood smear, serologic test for syphi- 
lis (VDRL), serum carotene, blood urea nitro- 
gen, serum protein electrophoresis, and sternal 
bone marrow examination were within normal 
limits. The serum carbon dioxide combining 
power was 27 and the serum chloride was 97 
mEq/liter. The urinalysis was normal and dem- 
onstrated an acid pH. Radiographs of the small 
intestines revealed a normal mucosal pattern. 


Ficure 3(b). Anteroposterior view of lumbosacral region, demonstrating 
the coarsened and sponge-like trabecular pattern, but less marked than 


in the cervical spine. 
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Ficure 4. Case R. K. Undecalcified, fuchsin stained section of iliac crest 
biopsy. Two osteoid seams lie between the black bars. The microscopic 
appearance of the bone otherwise appears to be normal. x 600. 


Evidence for increased fat content of the stool 
was lacking on microscopic examination with 
Sudan III. 

Normal average values for serum calcium, 
inorganic phosphorus, acid and alkaline phos- 
phatase, 24-hour urine calcium, and tubular re- 
absorption of phosphorus were found (Table 1). 

Complete skeletal X rays were obtained. A 
coarse and distorted trabecular pattern was 
demonstrated in the bones of the cervical and 
lumbar spine and pelvis (Figures 3a, 3b). The 
lateral seventh and eighth ribs, where the pa- 
tient complained of pain, demonstrated mini- 
mal radiologic involvement. The X rays of the 
skull, the long bones, and the hands showed a 
normal trabecular pattern. No pseudofractures 
were seen. Decalcified and undecalcified sections 
from an iliac crest open biopsy demonstrated 
increased numbers of wide osteoid seams, simi- 
lar to those of Case 1, compatible with osteo- 
malacia (Figure 4). 


CASE 3 


W. B., a 60-year-old storekeeper, complained 
since the age of 50 of a poorly described, con- 
stant buzzing sensation over the upper dorsal 
spine. His general health had been excellent. 
He had not experienced any gastrointestinal or 
urinary symptoms. Dietary history was not un- 


usual. The results of the physical examination 
were normal and there was skeletal 
tenderness, 


Ficure 5(a). Case W. B. Lateral view of cervical 
spine, demonstrating the altered coarsened pattern 
in the bodies of the cervical vertebrae. 
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Ficure 5(b). Case W. B. Enlarged view of pubic 
bones, demonstrating the sponge-like appearance of 
the trabecular pattern. 


Ficure 5(c). Case W. B. Normal trabecular pattern 
in the X ray of the knee is noted. This normal 
appearance for the trabecular pattern was found in 
all the bones of the appendicular skeleton in the 
three patients in contrast to the marked trabecular 
disorientation and coarsening in their axial 
skeletons. 


Hemoglobin, white blood count, peripheral 
blood smear, serologic test for syphilis (VDRL), 
blood urea nitrogen, serum carotene, radio- 
graphs of the small bowel, serum protein elec- 
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trophoresis, and sternal bone marrow examina- 
tion were within normal limits. The serum 
carbon dioxide combining power was 24 and 
serum chloride was 98 mEq/liter. Urinalysis 
was normal and exhibited an acid pH. Sudan 
III stain of the stool did not demonstrate evi- 
dence of increased fat content. 

In the serum, normal average values for 
calcium, inorganic phosphorus, acid and _al- 
kaline phosphatase were found. In addition, 
24-hour urine calcium and tubular reabsorption 
of phosphorus were normal (Table 1). 

Complete skeletal X rays demonstrated the 
characteristic coarse trabecular pattern in the 
bones of the cervical spine (Figure 5a), the tho- 
racic and lumbar spine, the sacrum, the pubis 
(Figure 5b), and several of the ribs. The normal 
trabecular pattern in the femur and knee is 
shown in contrast (Figure 5c). 

Iliac crest open biopsy revealed an increased 
number of osteoid seams, to a lesser degree than 
in the previous two patients, but still strongly 
suggestive of osteomalacia (Figure 6a). A normal 
control bone biopsy is shown (Figure 6b). 


The clinical features of osteomalacia are 
well known, but the diagnosis is often diffi- 
cult to establish (1, 2). Ordinarily, there is 
moderate to severe bone pain and tender- 
ness, especially in the back and lower 
extremities, often aggravated by weight 
bearing. Biochemical alterations are incon- 
sistent but, in general, the presence of hypo- 
phosphatemia is the most helpful sign. The 
serum calcium may be depressed, but more 
often is normal. In active disease, the alka- 
line phosphatase usually shows varying de- 
grees of elevation but does not always cor- 
relate well with the degree of skeletal 
involvement. 

Early in the disease, skeletal X rays may 
be normal or may show only the character- 
istic pseudofractures that occur most often 
in the scapulae, ribs, and pubic bones. 
Later, rarefaction of the skeleton occurs, 
resulting in weight-bearing deformities and 
pathological fractures. These radiologic 
changes in the usual forms of osteomalacia 
involve all areas of the skeleton, appendicu- 
lar as well as axial. Bone biopsy demon- 
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strating increased numbers and width of 
osteoid seams per unit volume of bone is 
determinant in establishing the diagnosis. 

Once the diagnosis of osteomalacia is 
established, the numerous etiologic factors 
for the condition must be considered. A 
fairly comprehensive list would include the 
following: [1] dietary deficiencies of vita- 
min D and calcium, which occur only rarely 
in the adult (3); [2] intestinal malabsorp- 
tion syndrome, from many causes (4); 
[3] renal tubular defects including tubular 
acidosis (5), Fanconi syndrome (6), and pure 
phosphate diabetes (7), often called primary 
vitamin D-resistant osteomalacia; and [4] 
the syndrome of hypophosphatasia (8). 

In our three patients, the differences in 
the clinical picture of what we call axial 
osteomalacia from the known forms of os- 
teomalacia are readily apparent. Only two 
of the patients had any skeletal discomfort 
that might be ascribed to the underlying 
skeletal disorder and this was of a mild 
degree. Evidence for a generalized disturb- 
ance of calcium and phosphorus was lack- 
ing. Values for serum calcium, inorganic 
phosphorus, alkaline and acid phosphatase, 
24-hour urine calcium, and tubular reab- 
sorption of phosphorus were within normal 
limits. The family history was lacking for 
evidence of skeletal disease. 

In each case, the radiologic picture was 
perhaps the unique feature. There was in 
each a markedly coarsened and sponge-like 
trabecular pattern in the bones of the cer- 
vical spine, and to a lesser degree in the 
ribs, the lumbar spine, and the iliac bones. 
There was no involvement in the skull or 
in the long bones of the appendicular skele- 
ton and pseudofractures were not visible. 
These radiologic changes in the axial skele- 
ton were quite unlike anything previously 
seen in the X-ray department of this hos- 
pital and were thought initially to suggest 
bony metastases or diffuse Paget’s disease. 

Because of the unusual roentgenologic 
picture and the lack of a satisfactory diag- 
nosis, open bone biopsies of the iliac crest 
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Ficure 6(a). Case W. B. Undecalcified, fuchsin- 
stained section of iliac crest. Two small osteoid 
seams lie between the black bars. This patient's 
bone sections exhibited more seams than normal, 
but fewer and less widened seams than seen in 
sections of Cases D. M. and R. K. x 600. 


Figure 6(b). Undecalcified fuchsin-stained iliac 
crest biopsy from a healthy 65-year-old male. No 
osteoid seams would normally be seen in a field 
area less than about 15 times that illustrated. 
x 600. 
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were carried out. In fresh undecalcified 
bone sections prepared and studied as rec- 
ommended by Frost (9), osteoid seams are 
quantitatively demonstrated and have a 
characteristic appearance which is quite 
unlike any other phenomenon encountered 
in fresh bone. It is known that the remod- 
eling of lamellar bone which occurs nor- 
mally and in osteomalacia is characterized 
by the production of osteoid seams during 
bone formation. Osteomalacic bone con- 
tains an abnormally large number of seams 
compared to normal bone. 

Until recently, no figures of normal val- 
ues for osteoid seams were available. Recent 
methods and work have altered this situa- 
tion, and it is now possible in specific bones 
to quote normal values of osteoid seams 
per unit volume of bone and to equate 
given normal values to the quantity of bone 
remodeled per unit of time (10). On this 
basis, the number and width of the osteoid 
seams in the patients of this report were 
increased and form the basis for the diag- 
nosis of osteomalacia. These morphological 
changes might have been more striking had 
biopsies been taken in the cervical spine 
area, the site of greatest radiologic abnor- 
mality. Because of the possibility of greater 
morbidity from cervical spine biopsy, the 
iliac crest was chosen as the biopsy site. 
The radiologic disturbance was present in 
the latter area but to a lesser degree. 

Other known diseases afflicting the skele- 
ton could readily be ruled out in the 
patients of this report. Bone marrow aspi- 
rations and the open bone biopsies did not 
show any evidence of malignancy or blood 
dyscrasia. The coarsened trabecular pat- 
tern in the X rays superficially suggested 
the possibility of diffuse Paget’s disease, but 
this was not supported by histologic study. 
The normal alkaline phosphatase was addi- 
tional though not conclusive evidence 
against this diagnosis. The thickened tra- 
beculae in the X rays, which actually by 
contrast appeared to be more dense than 
the adjacent bone, raised the question of 
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early osteopetrosis or marble bone disease. 
The cortical thickening and dense struc- 
tureless bone seen in this condition, how- 
ever, were not present, and histologic sup- 
port for the diagnosis was lacking (11). 
There was no clinical support for the diag- 
nosis of osteitis fibrosa cystica, and the 
radiologic picture was not that of osteo- 
porosis. The known forms of osteomalacia 
were ruled out, not only by the absence 
of the characteristic biochemical signs, but 
also by the lack of clinical and chemical 
evidence for intestinal malabsorption, and 
by renal tubular defects that are to be con- 
sidered as etiologic factors in osteomalacia. 

The evidence presented is suggestive of 
a new osteomalacic bone syndrome desig- 
nated as “axial osteomalacia,” since only 
the axial skeleton appears to be involved, 
at least on the basis of radiologic study. 
Distinguishable features include: (1) marked 
coarsening and sponge-like appearance of a 
disoriented trabecular pattern in the X rays 
of the axial skeleton, especially the cervical 
spine; (2) the histologic appearance of os- 
teomalacic bone based on increased width 
and number of osteoid seams in open bone 
biopsies; and (3) the absence of detectable 
abnormalities in the serum calcium, phos- 
phorus, and phosphatase values suggestive 
of osteomalacia. 

At present, there are no apparent clues 
regarding pathogenesis for the condition 
under discussion. ‘There would appear to 
be some defect in the mechanisms regulat- 
ing bone formation and resorption in the 
axial skeletons of the patients under dis- 
cussion, which is minor or absent in their 
appendicular skeletons. An increase in the 
width and number of osteoid seams was 
observed, without the accompanying serum 
chemical changes normally associated with 
osteomalacia. Such an increase in the num- 
ber and width of osteoid seams is not 
specific for osteomalacia, but has also been 
described in such conditions as healing 
osteitis fibrosa cystica (12), after the admin- 
istration of heavy metals such as beryllium 
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(13), and in osteopetrosis (14). This raises 
the question as to the nature of osteo- 
malacic bone. It is generally assumed that 
the bone changes in the osteomalacic skele- 
ton are secondary to disturbances in ab- 
sorption or excretion of calcium, inorganic 
phosphorus, or both. Yet here is an instance 
of osteomalacic bone without the usual as- 
sociated serum chemical changes. The evi- 
dence suggests that unknown defects of 
local cellular origin may produce the histo- 
logical picture of osteomalacic bone. If this 
be true, then the etiologic spectrum of os- 
teomalacia should be broadened to include 
local cellular defects of osteoid minerali- 
zation, in addition to the known general 
pathogenetic disturbances in calcium and 
phosphorus. 


SUMMARY 

Three patients with a unique roentgeno- 
logic appearance of the axial skeleton, 
especially the cervical spine, are described. 
Open bone biopsies demonstrated increased 
width and numbers of osteoid seams com- 
patible with the diagnosis of osteomalacic 
bone, in spite of the fact that serum chemi- 
cal values were not suggestive of this dis- 
order. The term axial osteomalacia is sug- 
gested for the disorder and it is postulated 
that an unknown defect in the involved 
axial skeleton of a local cellular origin is 
at fault. 


SUMMARIO IN INTERLINGUA 


Es presentate tres casos de atypic osteomalacia 
occurrente in tres homines in lor avantiate 
sexantas. In omne iste casos, le ossos del skeleto 
axial—specialmente del spina cervical—habeva 
un structura trabecular de apparentia_bizar- 
remente grossier e spongiose. Le cranio e le 
ossos longe del skeleto appendicular non esseva 
afficite per le disordine skeletic. 

Studios histologic de specimens de_ biopsia 
aperte del cresta iliac demonstrava un aug- 
mentate numero de allargate suturas osteoide, 
compatibile con le diagnose de osteomalacia. 
Tamen, le valores chimic pro calcium, phos- 
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phoro inorganic, e phosphatase alcalin del sero 
non suggereva osteomalacia. Le cognoscite 
formas de osteomalacia esseva prestemente ex- 
cludibile. 

Le autores opina que iste casos representa un 
novemente recognoscite syndrome skeletic. Es 
postulate que le malacia ossee in iste condition 
resultava de un non cognoscite local defecto 
cellular in le mineralisation osteoide que es 
restringite al skeleto axial. 
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Late Appearance of Hyperlipemia in Hypopituitarism 


Davin R. JAcoss, M.D., DoroTHy T. KRIEGER, M.D., and 
RENE N. CHARLES, M.D. 


New York, New York 


ITUITARY INSUFFICIENCY is rarely re- 
| pea to exist in association with an 
abnormal elevation in the serum triglycer- 
ides. In those instances where the two con- 
ditions have coexisted, except for the 
diabetic hyperlipemia occurring with acro- 
megaly, attempts to attribute the lipid 
abnormality to a specific endocrine or meta- 
bolic defect were not usually made (1, 2). 
However, Tabatznik and Rabinowitz (3) 
demonstrated that the hyperlipemia in 
their hypopituitary patient, as well as in 
one described by Zollner (4), was reversible 
once the associated myxedema was cor- 
rected. 

The present report describes the appear- 
ance of unexplained hyperlipemia in three 
patients with pre-existing hypopituitarism. 
In two instances, the anterior pituitary dys- 
function resulted from a pituitary chromo- 
phobe adenoma, and in one, the etiology of 
the hypopituitarism was unknown. Both 
patients with a pituitary tumor had re- 
ceived a course of pituitary irradiation (con- 
sisting of a total tumor dose of 4,000 to 
6,250 roentgens) at least three years prior 
to the discovery of hyperlipemia, with re- 
sultant improvement in the associated 
peripheral visual field defects. The endo- 
crine abnormalities were unaltered by irra- 
diation, but responded satisfactorily to the 
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administration of substitution dosages of 
the deficient end-organ secretions. In spite 
of complete clinical and laboratory correc- 
tion of all demonstrable secondary endo- 
crine defects, hyperlipemia, with serum 
lactescence, continued unabated, or subse- 
quently became manifest, and has persisted 
in all patients to the present time (Table 1). 


METHOps 


Urinary gonadotrophin titers were measured 
by the kaolin adsorption method of Bradbury, 
Brown, and Brown (5), as applied to the mouse 
bioassay technique (6), urinary neutral 17- 
ketosteroids by the method of Holtorff and 
Koch (7), and urinary and plasma 17-hydroxy- 
corticosteroids by the Peterson modification (8) 
of the Silber-Porter technique (9). The water- 
loading test was performed according to the 
procedure outlined by Soffer and Gabrilove 
(10). All urinary determinations were made on 
24-hour specimens. 

Total and free plasma cholesterol was deter- 
mined by the revised Sperry-Schoenheimer 
method (11), phospholipids by the Sperry modi- 
fication of the Fiske-Subbarow technique (12), 
total lipids by the gravimetric method of Bloor 
(13), and esterified fatty acids by the colori- 
metric determination of Tompsett and Tennant 
(14). Triglycerides were calculated by substrac- 
tion of the combined cholesterol esters and 
phospholipid values from those for total lipids. 
Glucose was determined by the method of 
Nelson (15). 


CASE REPORTS 
CASE | 


R. H., a 33-year-old white female, first entered 
The Mount Sinai Hospital in 1953 because of 
a two-year history of marked weakness and pro- 
gressive weight gain. Menarche was normal, but 
menses ceased abruptly at the age of 20 years, 
since which time the patient exhibited clinical 
evidence of hypogonadism. Physical examina- 
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Serum Lipids 


TaBLe 1. Serial Fasting Serum Lipid Partition Studies in Subjects with Hypopituitarism and Hyperlipemia 
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Esterified 


Total Choles 
Total Choles terol Phospho- Fatty Trigly 
Lipids terol Esters lipids Acids cerides Blood Endocrine 
(mg/ (mg/ (mg/ (mg/ (mEq/ (mEq/ Sugar Replacement 
Patient 100 ml) 100 ml) 100 ml) 100 ml) liter) liter) (mg/100 ml) Therapy 


R. 


tion disclosed a blood pressure of 100/80 mm 
Hg and a weight of 125 pounds, associated with 
convincing clinical signs of panhypopituitarism, 

The serum protein-bound iodine was 1.7 and 
2.4 ug/100 ml on two occasions, and thyroidal 
uptake of I'*! was 8% of an administered tracer 
dose in 24 hours. Urinary 17-ketosteroids were 
1.80 and 1.24 mg/24 hours on two determina- 
tions, associated, respectively, with urinary I1- 
oxysteroid concentrations of 0.84 and 0.11 mg 
24 hours. Urinary gonadotrophins in a 24-hour 
specimen were negative at 5 mouse uterine 
‘units. A fasting blood sugar was 116 mg/100 ml, 
associated with a normal glucose tolerance 
curve. Hyperlipemia, with lactescent serum, was 
present [Table 1, (a)]. A normal sella turcica 
was seen on roentgenograms of the skull. Ther- 
apy was started with desiccated thyroid 14 gr 
daily, which was gradually increased over a 
period of two months to 114 gr daily. The pa- 
tient also received cortisone, 25 mg daily, and 
cyclic diethylstilbestrol 1 mg daily for 20 con- 
secutive days each month. Dietary fat intake 
was restricted. This therapeutic regimen pro- 
duced marked symptomatic improvement, and 
two months later serum lipid levels returned 
transiently toward normal [Table 1, (b)]. 

Five years later, in June, 1958, the patient 
was again hospitalized, this time because of 
polyuria and polydipsia, without a change in 
weight. A fasting blood sugar was 332 mg/100 
ml, associated with a typically diabetic glucose 
tolerance curve. The serum was grossly lactes- 


cent, improving with partial diabetic control 
[Table 1, (c)], but persisting even alter the 
fasting blood sugar returned to normal and 
glycosuria disappeared as a result of dietary fat 
and carbohydrate restriction, together with tol- 
butamide administration. Treatment was then 
continued with daily tolbutamide, | g, desic- 
cated thyroid, 2 gr, cortisone, 25 mg, and a 
1,400 calorie diet, containing 50 g of fat and 
125 g of carbohydrate. On this regimen, she 
remained asymptomatic and maintained normal 
blood sugar levels. After an interval of almost 
two years, to March, 1960, during which time 
diabetic control was maintained body 
weight remained stable, serum lactescence had 
persisted, with an elevation in all lipid fractions 
[Table 1, (d)}]. 


CASE 2 

E. A., a 44-year-old white male, was first ad- 
mitted to The Mount Sinai Hospital in 1959 
because of diplopia of recent onset. Clinical 
evidence of hypogonadism was present, asso- 
ciated with a bitemporal hemianopsia. ‘The pa- 
tient weighed 148 pounds. X-ray examination 
of the skull disclosed enlargement of the sella 
turcica. A fasting blood sugar was 122 mg/100 
ml, associated with a flat oral glucose tolerance 
curve. Urinary 17-ketosteroids were 4.2, urinary 
17-hydroxycorticosteroids 4 mg/24 hours, and 
24-hour urinary gonadotrophins were negative 
at 5 mouse uterine units. The serum protein- 
bound iodine was 6.3 u4g/100 ml of serum, and 


(a) 2,160 436 290 435 116 No * 

i (b) 870 176 113 230 82 Yes . 

ee (c) 4,355 1,298 O44 776 89.8 47.3 332 Yes 4 
1,365 240 184 348 21.6 8.7 256 Yes _ 

: (d) 1,775 649 467 520 47.6 23.4 123 Yes 7s 
E. A. 4 
. (a) 1,830 273 175 376 37.3 24.1 59 No ® 
(b) 1,280 270 196 336 25.7 12.8 Yes : 

ae (a) 1,240 340 235 346 26.8 12.7 No s 
= (b) 1,305 291 212 334 22.1 8.9 86 Yes | 
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the thyroidal uptake of I'*! was 14% of the 
administered tracer dose in 24 hours. Acute 
water loading resulted in a markedly delayed 
excretion. A course of pituitary irradiation was 
delivered, consisting of a total tumor dose of 
4,000 roentgens over a four-week period. Never- 
theless, the right peripheral visual field defect 
appeared to increase progressively. 

One year later, in May, 1960, the patient 
experienced an episode of acute cardiovascular 
collapse and syncope, which responded rapidly 
to saline infusions, glucocorticoids, and desoxy- 
corticosterone. Cortisone therapy alone was con- 
tinued for two months, when it was temporarily 
discontinued to permit re-evaluation of the 
patient. Persistent hypogonadism and adreno- 
cortical insufficiency were evident, associated 
with an unaltered bitemporal visual field defect 
and a weight loss of ten pounds. 

The sella turcica appeared unchanged from 
the previous examination. The serum protein- 
bound iodine was 4.1 4g/100 ml, and thyroidal 
I'3t uptake was 18%, of the administered tracer 
dose in 24 hours. A fasting blood sugar was 68 
mg/100 ml, associated with a normal oral glu- 
cose tolerance curve. Hyperlipemia, with serum 
lactescence, was present [Table 1, (a)]. Urinary 
17-ketosteroids were 2.4, and urinary 17-hydroxy- 
corticosteroids 0.8 mg/24 hours. Acute water 
loading showed a delayed excretory response, 
which returned to normal upon repetition of 
the test two hours after the oral administration 
of 50 mg cortisone. Therapy was then resumed 
with oral cortisone, 25 mg daily, and dietary 
fat restriction. After one week on this regimen, 
serum lactescence persisted [Table 1, (b)]. Cor- 
tisone administration has continued at the same 
dosage level for an additional month with no 
evident change in the appearance of the pa- 
tient’s fasting serum. 


CASE 3 


J. G., a 32-year-old white female, first entered 
The Mount Sinai Hospital in 1950, at the age 
of 22 years, because of headaches, progressive 
visual disturbances, and primary amenorrhea. 
The patient weighed 152 pounds. Examination 
showed a bilateral papilledema, a bitemporal 
hemianopsia, clinical evidence of hypogonadism, 
and roentgenographic demonstration of a mark- 
edly enlarged sella turcica. A fasting blood sugar 
was 80 mg/100 ml. Because of these findings an 
intracranial exploration was performed during 
which a pituitary chromophobe adenoma was 
discovered. This was later confirmed by histo- 
logic study of a resected portion of the tumor. 
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Postoperatively, the papilledema receded, and 
the patient received a course of pituitary irra- 
diation through multiple portals, consisting olf 
a total tumor dose of 6,250 roentgens over a 
period of eight weeks. This treatment resulted 
in a progressive improvement in the peripheral 
visual field defect. The hypogonadism and 
amenorrhea remained unaltered, and the pa- 
tient has since been treated with monthly 
injections of chorionic gonadotrophin. 

In the ensuing eight years, the patient re- 
mained asymptomatic, except for persistent 
amenorrhea and a weight gain of 18 pounds. 
Re-evaluation at the end of that period (1958) 
revealed 24-hour urinary gonadotrophins to be 
negative at 5 mouse uterine units. Urinary 
neutral 17-ketosteroids were 2.4 and urinary 17- 
hydroxycorticosteroids 5.34 mg/24 hours, with 
plasma 17-hydroxycorticosteroids of 18.1 yg/100 
ml. There was a normal excretory response to 
an acute water load. Thyroidal uptake of ['*! 
was 24°, of the administered tracer dose in 24 
hours. Roentgenograms of the skull disclosed 
no further alteration in the sella turcica, and 
peripheral visual field studies showed continued 
improvement. During the next year, there was 
no clinical evidence of impairment of thyroid 
or adrenocortical function. 

One year later, in March, 1960, with no addi- 
tional clinical symptomatology, the patient dis- 
played a lower blood pressure of 100/80 mm 
Hg, with no associated change in weight. The 
optic fundi were unremarkable. Clinical evi- 
dence of hypogonadism persisted. Urinary 17- 
ketosteroids were 9.3 mg/24 hours, and plasm. 
17-hydroxycorticostercids 14.4 ml of 
plasma, rising to 35.4 two hours after an intra- 
muscular injection of 40 units of ACTH gel. 
Urinary excretion following an acute water load 
was now markedly delayed, returning to normal 
only when the water load was preceded two 
hours earlier by the administration of 50 mg 
of oral cortisone. Serum protein-bound iodine 
was 4.5 ug/100 ml of serum. The serum ap- 
peared lactescent, indicating the presence of 
hyperlipemia [Table 1, (a)]. 

Because of clinical evidence suggesting the 
presence of mild adrenocortical insufhiciency, 
treatment with 25 mg of cortisone daily was 
begun, and a low fat diet instituted. This re- 
sulted in a rise in blood pressure to 135/80 mm 
Hg. After nine weeks of cortisone replacement 
therapy, a fasting blood sugar was 60 mg/100 
ml, associated with a normal oral glucose toler- 
ance curve. At this time, serum lactescence was 
again observed [Table 1, (b)]. 
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The patient's clinical course during the suc- 
ceeding month remained constant. No change 
in endocrine status was apparent, and serum 


lactescence failed to disappear. : 


DISCUSSION 


Hyperlipemia, in contradistinction to 
hypercholesteremia, denotes an abnormal 
elevation of total serum lipids, resulting 
chiefly from an increase in neutral fat, ex- 
ceeding 400 milligrams per 100 milliliters 
of serum (13 to 14 milliequivalents per 
liter), or in triglyceride concentration, be- 
yond 6 to 7 milliequivalents per liter (16— 
18). There is an associated but less signifi- 
cant elevation of serum cholesterol and 
phospholipid levels. 

Several adenohypophyseal fractions are 
capable of exerting a regulatory influence 
on circulating lipids. Growth hormone and, 
in most instances, adrenocorticotrophic hor- 
mone (ACTH) enhance the mobilization of 
triglycerides and nonesterified fatty acids 
(NEFA) from adipose tissue (19). ‘Thyro- 
trophic hormone (TSH) renders epineph- 
rine effective in stimulating release of non- 
esterified fatty acids from fat depots (20). 
These effects of ACTH and thyrotrophic 
hormone are presumably mediated through 
stimulation of their respective endocrine 
target organs (20, 21). Although the gonado- 
trophins per se have no significant effect on 
serum lipid content, estrogens act to reduce 
lipid mobilization (22). Two unidentified 
hormonal substances have recently been 
demonstrated to promote triglyceride mo- 
bilization from adipose depots, one origi- 
nating, or stored in the posterior pituitary 
(23-25), and the other in the anterior pitui- 
tary gland (26). ; 

With the exception of primary or sec- 
ondary hypothyroidism, loss of any single 
endocrine function of the anterior pitui- 
tary has not been associated with a promi- 
nent elevation of the serum lipids in the 
human. Only rarely has hyperlipemia been 
observed in hypopituitary hypothyroidism 
(3, 27). In hypopituitarism, either of spon- 
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taneous onset or following hypophysec- 
tomy, hyperlipemia has not been reported 
following correction of the associated endo- 
crine deficiencies, to the authors’ knowl- 
edge. 


In view of the actions of the 


known 
adenohypophyseal secretions, panhypopi- 
tuitarism might be expected to lower serum 
lipid levels, since the predominant effect 
of the substances removed is stimulation ol 
lipid mobilization. The posterior pituitary 
lipid mobilizing hormone described by Seil- 
ter, Baeder, Zarafonetis, and Kalas (23-25) 
is presumably spared in anterior pituitary 
destruction, and may tend to counteract 
this lipid depression. Although the fate ol 
the anterior pituitary substance described 
by Rudman, Seidman, and Reid (26) is not 
known in pituitary insufficiency, urinary 
fractionation in fasting subjects with hypo- 
pituitarism has failed to demonstrate the 
presence of a partially purified lipid mobil- 
izing substance, which is present in normal] 
subjects (28, 29). 

It is not surprising that a pre-existing ab- 
normality in lipid metabolism as seen, for 
example, in diabetes mellitus, is frequently 
ameliorated by loss of anterior pituitary 
function (30-33). Indeed, it is somewhat 
paradoxical to discover an increase in cil 
culating lipids in a hypopituitary subject, 
although the appearance of diabetes melli- 
tus in the presence of underlying hypopitui 
tarism has been described (34—36). 

The specific etiology of the late hype: 
lipemia in the hypopituitary patients 
herein described is obscure. Although hy- 
perlipemia is not infrequently observed in 
uncontrolled diabetes mellitus with ketosis, 
it is readily abolished by the attainment 
of proper diabetic control with insulin (16, 
37). Tolbutamide is apparently effective 
also, although less satisfactory in depress 
ing the elevated -lipoprotein levels (38). 
The lipid abnormality in the hypopitui- 
tary, diabetic patient presented in this 
study remained marked in the presence o! 
controlled diabetes, even when the blood 
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sugar level returned to normal. Conse- 
quently, the hyperlipemia was not attrib- 
uted solely to the defect in carbohydrate 
metabolism (39). 

The absence of hypothyroidism in two 
patients, and the failure of thyroidal end- 
organ replacement therapy to alter serum 
lipids in the third, mitigates strongly 
against thyroid dysfunction as a factor in 
the genesis of the hyperlipemia. ‘This would 
apply similarly to gonadal inadequacy, ex- 
ogenous compensation for which was in- 
effective in lowering the serum lipid con- 
centration to normal. It is of interest that 
hyperlipemia was not recognized in any of 
the three patients prior to the advent of 
demonstrable adrenocortical hypofunction. 
Since appropriate end-organ replacement 
therapy had no significant influence on the 
serum lipids, and since hyperlipemia does 
not result in patients subjected to bilateral 
adrenalectomy, the glucocorticoid  defi- 
ciency was probably unrelated to the onset 
of hyperlipemia. 

The possibility that ACTH inadequacy 
was in some way preventing an inhibitor 
of lipid mobilization from exerting its in- 
fluence cannot be excluded, since the ad- 
ministration of ACTH to humans may 
result in a fall in serum cholesterol (40-42) 
or neutral fat (43). 

Because of a lack of specific diagnostic 
criteria, the coincidental existence of un- 
recognized idiopathic hyperlipemia in the 
hypopituitary subjects presented in this re- 
port must be considered. The first manifes- 
tations of idiopathic hyperlipemia usually 
appear in early adult life, and are com- 
monly associated with hepatic and splenic 
enlargement, cutaneous eruptive xantho- 
mata, and lipemia retinalis, or chronic 
relapsing pancreatitis, or both. Occasion- 
ally, a familial incidence is apparent. In 
untreated patients, the serum lipid levels 
remain persistently elevated (16, 44, 45). 

None of these characteristic clinical find- 
ings was exhibited by the patients observed, 
although the duration of known hyper- 
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lipemia was relatively brief. Nor is their 
presence mandatory for a diagnosis of 
latent idiopathic hyperlipemia (44). How- 
ever, elevated serum lipid concentrations 
in all three patients were first detected only 
after the onset of hypopituitarism, and once 
manifested, remained high, failing to re- 
spond to appropriate hormonal substitu- 
tion therapy for the demonstrable endo- 
crine deficiencies. ‘These observations sug- 
gest that the lipid abnormality may have 
been the direct hypophyseal 
dysfunction. 

The coexistence of both hyperlipemia 
and subsequently demonstrable diabetes 
mellitus in one patient with pre-existing 
hypopituitarism compounds the paradox. 
In this patient, the hyperlipemia appeared 
to antedate the diabetes mellitus, presenting 
the possibility that the lipid defect may 
have been responsible for the diabetes, or 
that the underlying etiology of both con- 
ditions was identical. The nature of such a 
relationship is obscure, although diabetes 
mellitus may occasionally occur in  idio- 
pathic hyperlipemia as a result of chronic, 
repetitive pancreatic injury (45). The true 
incidence of pancreatic disease in pituitary 
insuficiency is purely speculative, since 
chronic pancreatitis may remain asympto- 
matic and unrecognized (46), although the 
coexistence of hypopituitarism and steator- 
rhea has been described (47). In the subjects 
analyzed in this study, however, no evi- 
dence of chronic pancreatitis was demon- 
strated. 


result of 


SUMMARY 
Three patients with hypopituitarism 
later complicated by unexplained hyper- 
lipemia with lactescent serum are pre- 
sented. One of these patients had coexistent 
diabetes mellitus, the onset of which ap- 
peared to succeed both the hypopituitarism 
and the hyperlipemia. The lipid defect in 
all three patients was metabolically similar 
to idiopathic hyperlipemia, but the char- 
acteristic clinical features of the latter were 
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lacking. ‘The hyperlipemia persisted in 
spite of adequate end-organ hormonal re- 
placement therapy and successful diabetic 
control. The apparent earlier onset of hypo- 
pituitarism, together with the inadequate 
lipid response to treatment and the uni- 
form absence of accompanying clinical find- 
ings of idiopathic hyperlipemia, suggests 
that the derangement of lipid metabolism 
in the subjects studied may have resulted 
directly from a disturbance in hypophyseal 
function. The specific alteration responsible 
for this phenomenon, as well as for the 
ultimate appearance of diabetes mellitus in 
one of these patients, is obscure. Some pos- 
sible explanations are discussed. 


SUMMARIO IN INTERLINGUA 


Elevation anormal del triglyceridos seral in 
patientes con pre-existente insufhcientia antero- 
pituitari occurre rarmente. Iste reporto describe 
tres subjectos con hypopituitarismo, causate per 
un benigne neoplasma pituitari o per un causa 
non apparente, in qui hyperlipemia con sero 
lactescente appareva subsequentemente. Omne 
iste patientes habeva demonstrabile grados de 
hypogonadismo e de insufficientia adrenocorti- 
cal ante le advento del hyperlipemia. Solmente 
un de illes habeva hypothyroidismo. Un sub- 
jecto con panhypopituitarismo habeva_ coexis- 
tente diabete mellite, le declaration del qual 
pare haber sequite tanto le insufhcientia pitu- 
itari como etiam le hyperlipemia. Le hyper- 
lipemia in omne iste patientes persisteva mesmo 
post le successose stabilisation del diabete e le 
administration de hormones serviente a corriger 
le deficientias endocrin. Ben que le anormali- 
tate lipidic resimilava hyperlipemia idiopathic 
in su aspectos metabolic, le characteristic as- 
pectos clinic de hyperlipemia idiopathic esseva 
uniformemente absente. Iste observationes sug- 
gereva que le hyperlipemia esseva_ possibile- 
mente le resultato directe de un disturbation 
del functionamento adenohypophyseal. Le spe- 
cific alteration functional que esseva responsa- 
bile pro le hyperlipemia remaneva obscur. 
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CASE REPORTS 


Idiopathic Paroxysmal Myoglobinuria 


Davip E. Comincs, M.p., and HARRY ROSENFELD, M.D. 


Chicago, Illinois 


PAROXYSMAL MYOGLOBINURIA iS a 
rare syndrome consisting basically of the 
spontaneous onset of muscle pain and swelling 
followed by myoglobinuria and frequently com- 
plicated by oliguria or anuria due to myoglobin- 
induced renal damage. ‘The muscles most fre- 
quently affected are the muscles of the calf 
and the thigh, but abdominal, thoracic, cervical, 
masseter, and upper extremity muscle groups 
have also been involved. Associated symptoms 
in some cases include fever, chills, abdominal 
pain, diarrhea, vomiting, and pseudoparalysis 
of the affected muscle groups. Almost all of the 
reported cases have shown some degree of renal 
involvement, varying from albuminuria, cylin- 
druria, and oliguria to the passage of red cell 
casts, complete anuria, uremia, and death. 
Various degrees of “purity” of the syndrome 
exist among the reported cases, ranging from 
those associated with other possible causes such 
as trauma, alcoholism, myositis, and muscular 
dystrophy, to those without apparent cause, 
unassociated with other diseases, and having 
paroxysmal, recurrent attacks. ‘here have been 
approximately 25 cases of this type reported in 
the 45 collected from the literature. The present 
case belongs in this latter category and is the 
fourth case to be reported in a Negro. We will 
also present some thoughts on the _ possible 


etiology of this disease. 


REPOR' 


A 41-year-old Negro female was admitted to Cook 
County Hospital on July 22, 1958, complaining of 
severe, diffuse muscular pain and swelling, and of 
dark red urine. 
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Except for an appendectomy in 1950, the patient 
had been in good health, with no complaints of 
muscle pains or weakness or other illness until 
August, 1956, when she developed pain, swelling, 
and tenderness in the left calf. The patient was 
hospitalized elsewhere and a biopsy of the calf 
was performed. During this operation it was noted 
that the gastrocnemius muscle appeared necrotic, 
and histological examination revealed muscle necro 
sis (Figure 1). No mention was made at that time 
of dark urine. The muscle soreness cleared, but 
there was some residual muscular contracture. 

Approximately seven months later (March, 1957) 
she again developed pain, swelling, and tenderness 
in the left leg and was hospitalized elsewhere for 
a week with the diagnosis of “iliofemoral phlebitis.” 
There was no mention in her hospital record of 
oliguria, edema, hypertension, or dark urine. She 
subsequently had no symptoms for six months until 
September, 1957, when she developed the sudden 
onset of diffuse muscle pain and swelling accom- 
panied by the passage of dark urine. The pig 
menturia lasted but a few days, and after a week 
the acute muscle pain subsided, leaving only some 
residual weakness. Her next episode again occurred 
at about a six-month interval (February, 1958), and 
was similar to the preceding one, with diffuse 
muscle pain and dark red urine. This episode 
lasted for two weeks before the muscle soreness and 
most of the weakness subsided. The patient was 
treated at home during these latter two episodes. 

On the morning of her present admission, five 
months after the last episode, she noted on awaken- 
ing diffuse muscle aches and a reddish urine. A 
doctor told her she was hemorrhaging from her 
bladder and advised her to be hospitalized. On 
admission she was in acute distress from muscle 
pain, and complained of extreme weakness. The 
combination of weakness and pain was of such 
severity that she could not lift her arms to feed 
herself and could not walk. 

There was no history of drug or chemical intake 
or exposure, excessive exercise, trauma, eating of 
any sea food, or foreign travel. The patient felt 
that there was a tendency for the attacks to occu 
when she drank too much, but she did not become 
inebriated and stated that there were many occa 
sions on which she had drunk equivalent or greate: 
amounts and had not had attacks. There was no 
family history of a similar disorder or of musculai 
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First muscle biopsy; hematoxylin and eosin stain. There is loss 


of cross-striation, fragmentation, and infiltration of the tissue by inflammatory 


cells. 


dystrophy. She never had dark urine without the 
associated muscle pains. There was occasional dy- 
suria, but this was not necessarily related to the 
episodes of dark urine; there had been no passage 
of clots in the urine and no recent or old infection 
or fever. No history could be obtained of epistaxis, 
melena, weight loss or anorexia, orbital or other 
edema, or of past episodes of hypertension. 


PHYSICAL EXAMINATION 


The patient was a well nourished and well de- 
veloped Negro female in acute distress as described 
above. The muscles of all extremities and of the 
abdomen were tender and obviously swollen, and 
she was unable to move her extremities without 
considerable discomfort. 

Her blood pressure was 165/125 mm Hg, pulse 
95, respirations 20, and temperature 99.4 F. Except 
for some slight arteriovenous nicking, the eyes and 
fundi were normal. The tongue was moist and of 
normal appearance, and there was no evidence of 
upper respiratory infection. No nuchal rigidity, 
venous distention, or thyroid enlargement was 
noted. The lungs were clear, and the heart was of 
normal size to percussion with no murmurs or 
arrhythmias. There was diffuse abdominal tender- 
ness, which seemed to be localized to the muscula- 
ture rather than to the peritoneal contents. The 
liver, spleen, and kidneys were not palpable; the 
bowel sounds were normal. The pelvic and rectal 
examinations were negative. No lymphadenopathy, 
abnormal reflexes, or skin lesions were found. 


LABORATORY STUDIES 


On initial urinalysis at the time of admission at 
about 3:00 am the urine was reddish-brown in 
color, had a specific gravity of LOLI, a pH of 6, 
and was free of glucose, acetone, and bile. The 
test for proteinuria was 4+ with sulfosalicylic acid, 
and when this was centrifuged all of the pigment 
sedimented with the precipitate. Urine benzidine 
reaction was 4+. Microscopic examination of the 
urine revealed almost complete absence of red blood 
cells, occasional white blood cells, and occasional 
fine granular casts. A Schwartz-Watson test for por- 
phobilinogen was negative. A screening test for 
myoglobin (with 80° ammonium sulfate) was con- 
sidered to be positive. The next afternoon a repeat 
urinalysis showed continued pigmenturia, gross 
hematuria, and some red blood cell casts. 

The hemoglobin was 17.6 g/100 ml, red blood cells, 
6.36 million per mm*, white blood cells 27,500 per 
mm*, platelets normal; differential: neutrophils, 
64%; bands, 15%; eosinophils, 0; basophils, 0; 
lymphocytes, 14°%; monocytes, 7°. The erythro- 
cyte sedimentation rate was 3 mm per hour (Win- 
trobe); blood urea nitrogen 12 mg/100 ml; total 
protein, 8.4, albumin, 4.4, and globulin, 4 g/100 
ml, respectively; gamma globulin (turbidity), 2.05 
g/100 ml; sodium, 123, chloride, 96, and potassium 
4 mEq/liter, respectively; cholesterol, 164 mg/100 
ml; alkaline phosphatase, 2.1 units/100 ml (Bodan- 
sky), phosphate, 4.3 mg/100 ml; cephalin floccula- 
tion, 1+; and thymol turbidity, 6.7 units (Mac- 
lagan). The Donath-Landsteiner and Coombs’ tests 
were negative. The cold agglutinin titer was 1 : 512. 
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Hemoglobin paper electrophoresis showed fetal 
hemoglobin of 1.7% and an AA _ pattern. Paper 
electrophoresis for serum protein showed a mode1 
ate increase in gamma globulin. Paper electro 
phoresis for urinary protein showed a heavy, diffuse 
peak in the beta and gamma regions. Heterophile 
agglutination titer was 1:7, and the Kahn test was 
negative. Serum enzyme studies on the seventh 
hospital day showed lactic dehydrogenase, 348 units 
(normal 7 to 270 units), serum glutamic oxalopyru- 
vic transaminase, 59 units, and serum glutamic 
pyruvic transaminase, 100 units. 

The urine culture grew out Escherichia coli. 


X-RAY FXAMINATIONS 


The chest film revealed a heart of normal size 
and configuration, and the lung parenchyma was 
clear. The intravenous pyelogram showed bilateral 
function of the kidneys. Portions of both collecting 
systems were visualized and appeared to be normal. 
Cystoscopy and retrograde pyelography revealed a 
normal bladder, but some loss of calyceal detail of 
the right upper collecting system consistent with 
pyelonephritis. 


ELECTROCARDIOGRAPHY 


The initial electrocardiogram showed tall, peaked 
I waves of up to 8 my and increased QRS duration 
of 0.09 sec. Subsequent tracings taken a week later 
showed T waves with a maximum of 3.5 mv and 
QRS duration of 0.06 sec. The tracings were other- 
wise normal, 


Figure 2. 
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Kidney biopsy; hematoxylin and eosin stain. 
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HOSPITAL COURSE 


For the first two days the patient required 50 to 
i00 mg of Demerol to relieve her pain, but by the 
end of the second day improvement was such that 
she could lift her arms and drink water by herself. 
The blood urea nitrogen at this time was 38 mg, 
100 ml. There was no oliguria during her hospitali- 
zation. By the third day the urine had cleared and 
her general condition had markedly improved, 
except for continued weakness, the onset of rela 
tively severe pain in the flanks, and bilateral costo- 
vertebral angle tenderness. The blood pressure had 
fallen to 135/90 mm Hg. By the fifth hospital day 
the patient began putting out large quantities of 
urine with a specific gravity of 1.010, on occasions 
up to four liters per day. Urinalysis during this 
period showed 3+ albuminuria, with hyaline and 
granular casts. Multiple electrolyte analyses during 
this period showed a sodium content of 130 to 136, 
chloride, 100 to 110, and potassium 2.8 to 3.3 mEq, 
liter, respectively, and carbon dioxide combining 
power of 30 to 42 vol®,. The blood urea nitrogen 
from the second to the ninth day varied from 33 to 
27 mg/100 ml, and came down to 16 mg/100 ml by 
the tenth day. The complete blood count at this 
time showed a hemoglobin of 12.5 g/100 ml, red 
blood cells 4.79 million/mm®*, white blood cells, 
17,900 per mm*, 70°, neutrophils, 12% bands, 7° 
lymphocytes, and 17°, monocytes. By the tenth hos 
pital day the urine output was averaging from two 
to two and one-half liters per day. Twenty-one days 
after admission a renal biopsy was performed (Fig- 
ure 2). By the twenty-fifth day the urine output 


rhe lining epi- 


thelium of the dilated tubules is flattened and there is interstitial lymphocytic 
infiltration with an area of fibrosis and tubular atrophy. One of these tubules 


contains a granular pigment cast. 
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TABLE 1. 
Case No., Author, 
and Date 


Meyer-Betz, 
1910 (1) 


Paul, 1924 (2) 


. Gunther, 1924 (3) 


. Hittmair, 1925 (4) 


Debre et al., 
1934 (5) 


. Huber et al., 


1938 (6) 
Millikan, 1939 (7) 


Bywaters and Dible, 
1943 (8) 


. Louw and Nielson, 


1944 (9) 


Scherwin, 1945 (10) 


DeLangen, 1946 (11) 


Hed, 1947 (12) 


Ibid. 


. Ibid. 


Kreutzer et al., 
1948 (13) 


Wissler, 1948 (14) 


. Schaar, 1949 (15) 


Buchanan and 
Steiner, 1951 (16) 
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A Summary of the Reported Cases of Idiopathic Paroxysmal Myoglobinuria 


Age, Sex, 
and Race* 


13, M 


19, M 


18, M 


39, M 


6, M 


23, M 


6,M 


Out 
comet 


R 


Associated Conditions 
and Precipitating 
Agents 


Pseudohypertrophy of 


calves, shoulder 
muscle atrophy. 


Myositis 
Myositis 


Brother had similar 
attacks 


Exercise 


Exercise 


8 relatives with 


muscular dystrophy. 


Pseudohypertrophy 
of calves. Exercise. 


Exercise 
Exercise, trauma. 


Exercise, fasting. 


Brother of Case 12. 
Exercise, fasting. 

Brother of Case 12. 
Exercise. 


Exercise 


Exercise. Three rela 
tives with muscular 
dystrophy. Pt. 
developed pseudo 
hypertrophic muscu- 
lar dystrophy. 


History suggestive of 
familial occurrence. 

Exercise caused 
weakness. 


Remarks 


Recurring attacks since age 7 with 
muscle weakness. Toe walking. 


Sudden onset fever, chills, painful 
muscles, diarrhea. Pseudo 
paralysis. 

High fever, chills, weakness, fol 
lowed later by dark urine. 

5-6 attacks per year in her twenties, 
3 per year since observation at 41. 
Pseudoparalysis, toe walking. 

Fever, muscular pains, vomiting, 
multiple attacks. Pseudo- 
paralysis, toe walking. 

Single attack, pain in legs, weak 
ness, toe walking. 

“Similar to equine myoglobinuria.”’ 

Multiple attacks, occasional pain 
and stiffness without dark urine. 

Repeated attacks of pain in legs 
with walking. Pseudoparalysis. 


Multiple attacks. Erythema over 
muscles. 

Forced genuflections for one hour, 
beaten with rifle butt. 

Abnorm. glucose tol. curve, ele 
vated FBS drops with glucose 
feeding. Multiple attacks 
mother diabetic. 


Same as above. 
Multiple minor attacks. 


Cramps and weakness in legs with 
slight strain since child. One at 
tack produced by squatting. 

Single attack, pain in legs, toe walk 
ing. 


Death from renal failure. 


URI. Re 
First attack 


Attacks preceeded by 
spiratory paralysis. 
at 2 yr. 


42, F D 
54, M D 
4,M R 
37, M R 
12: 20, M R 
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Case No., Author, 
and Date 


19. Elk and Anderson, 
1953 (17) 
20. Hed, 1953 (18) 


21. Acheson and 
McAlpine, 
1953 (19) 


Nm 
Nm 


Stokes (Case quoted 
by Acheson and 
McAlpine) 


23. Spaet, 1954 (20) 


24. Hipp and Shukers, 
1955 (21) 


25. Berenbaum et al., 
1955 (22) 


26. Fletcher and 
Prankerd, 
1955 (23) 


27. Hed, 1955 (24) and 
Fahlgren et al., 
1957 (25) 


28. Hed, 1955 (24) and 
Fahlgren et al., 
1957 (25) 


29. Hed, 1955 (24) 
30. Bowden et al., 

1956 (26) 
31. Ibid. 


32. Ibid. 


33. Reiner et al., 
1956 (27) 


34. Ibid. 


35. Pearson et al., 
1957 (28) 


36. Berg and Frenkel, 
1958 (29) 


Age, Sex, 
and Race* 


41, F 


21, M 


53, M 


12, M 


21, M 


TABLE 1. 


Out 
comet 


CASE REPORTS 


(Continued ) 


Associated Conditions 


and Precipitating 
Agents 


Alcohol ? 


Exercise. Sister, 
pseudohypertrophic 


muscular dystrophy. 


EMG, persistent 
discharge. 


Exertion 


Exertion, myotonia 
congenita. 


Surgery 


Exercise, cold. 


Alcoholic 


Alcoholic 


Exercise, pseudohyper 
trophy of calves. 


Cousin died of amy 
tonia congenita. 


Usually exercise. 


Exercise, epilepsy. 


Exercise 


Fever 


651 


Remarks 

Calves hard, tender. Pseudo 
paralysis. 

Multiple episodes fever, chills, stiff 
hard muscles. 

Muscular weakness and slowness 
since youth. Multiple episodes 
with skin eruption. 


Single fatal attack. 


Multiple attacks, calves and thighs 
involved, hemosiderinuria. 

Attack after electroshock therapy. 
Squatting gave sore legs. 

Complained of leg and abdominal 
pain. Following negative appen- 
dectomy, passed dark urine. 


Attack each Christmas 6 times 
Involved legs and arms. Able to 
do heavy work between attacks 
Related to bouts of alcoholism. 


4 episodes of pain and swelling of 
calves. Able to do work between 
episodes 

Calf pain and tenderness. Toe 
walker. Single attack. 

Onset 1 yr; 4 attacks. Shigella in 

stool. 


Onset 3 yr; 3 attacks. Shigella in 


stool. 


Toe walking. Legs and trunk in 


volved. 
Muscular weakness since childhood. 
2 attacks. Muscle pain with 
exercise. 


5 attacks, one after apparent 


seizure. 

50 attacks, leg cramps, progres 
sively less exercise needed to pro 
duce attacks. 

No muscle pain or tenderness, no 
exercise intolerance. Neg. 
muscle biopsy. 


R 
35, M R & 
30, M R a 
- 
31,M R 
R 
42, M R 
= 
R 
4,M D 
6M oR 
= 
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TABLE 1. (Continued) 
Jy Associated Conditions 
a Case No., Author, Age, Sex, Out and Precipitating 
2 and Date and Race* comet Agents Remarks 
37. Segar, 1959 (30) 15, M R Leg pain with exercise. Generalized pseudoparalysis. Re 
spiratory paralysis, severe uremia. 
38. Kaufman and 42, F D Myositis? Gradual onset of muscular pain and 
Barry, 1959 (31) weakness ending 2 mo later with 
myoglobinuria. Respiratory 
paralysis. 
te 39. Gillett, 1959 (32) 19, M R Exercise Severe exercise (knee bends and 
push ups) precipitated single at- 
tack with involvement of arms 
and legs. 
40. Whisnant et al., 24, F R 3 episodes of muscle pain and weak- 
ie 1959 (33) Negro ness. 
41. Javid et al., 18, M R Exercise 3 episodes precipitated by exertion; 
1959 (34) at other times exertion produced 
no symptoms. 
42. Phillippi et al., 22, M R Exercise Thigh muscles with pseudoparalysis, 
1950 (35) to less extent arms and calves. 
43. Valaitis et al., 39, M R Alcoholic Muscle pain, weakness, pseudo- 
1960 (36) paralysis. 
44. Ibid. 59, M D Alcoholic Myoglobinuric nephrosis. 
45. Valaitis et al., 32, M, R Alcoholic Attacks consistently precipitated 
1960 (37) Negro by alcohol. 
46. Present case 41, F R 4 regularly periodic attacks. 
* Race: white unless otherwise stated. 
+ R = recovered; D = died. 
averaged one and one-half liters per day. A biopsy Spectrophotometry studies using a Beckman re 
: of the left deltoid muscle was done on the twenty- cording spectrophotometer revealed the urinary 
ninth day. On attempted biopsy of the gastrocne- pigment to be metmyoglobin.* 
mius muscle the calves were found to be atrophic 
and composed predominantly of fat tissue to a 
oe depth of several centimeters. After a month the BIOPSIES 
os patient was discharged on Gantrisin, feeling well Kidney Biopsy: The biopsy section (Figure 2) 
: and able to walk normally without undue fatigue. revealed a mildly increased cellularity of some of 
On ry crag the regular, ep net the glomeruli. The lining epithelium of the proxi- 
rence attacks was commentec pon, anc 
there was speculation whether she would again 
Some of the distal convoluted tubules contained 
have an attack in about six months. In March, 1959, Bs , 
brown granular casts (pigment casts). The inter- 
we received a letter from her private physician at ae : , 
stitial connective tissue was loose and edematous 
another hospital, stating that she had again been : 7 
and showed fairly numerous chronic and acute 


hospitalized with severe muscle pain and dark z 
inflammatory cells. Impression: compatible with 


urine. : 
myoglobinuric nephrosis.+ 


SPECIAL STUDIES 
*Dr. William R. Best, University of Illinois 


College of Medicine. 
+ Dr. Paul Szanto, Department of Pathology, Cook 
County Hospital, Chicago, III. 


Paper electrophoresis of the untreated urine at 
a pH of 8.6 revealed a spot, traveling at half the 
speed of a methemoglobin control, consistent with 
metmyoglobin. 
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First Muscle Biopsy: * The muscle biopsy taken 
during the first episode of calf pain showed irregu- 
lar fragments of skeletal muscle in which there 
were large areas of necrosis of both muscle fibers 
and sheaths. There was a variable amount of tissue 
destruction and irregular areas of extravasation of 
blood within the necrotic tissue, and the muscle 
fibers were surrounded by an exudate consisting 
of polymorphonuclear leukocytes and histiocytes. 
there were irregular fragments of adipose tissue 
accompanying the specimen which had areas of 
necrosis within them. The blood vessels were not 
remarkable, although some had areas of hyperplasia 
within them (Figure 1). 

Second Muscle Biopsy: Vhe second muscle biopsy 
revealed preservation of most of the muscle fibers. 
Some of them showed narrowing of their diameters. 
The nuclei of some muscle fibers were moderately 
increased in number, especially those which stained 
intensely with eosin and showed a_ loss of cross 
striation.} 


Discussion 


Table | summarizes the 45 cases of myoglo- 
binuria unrelated to some obvious cause which 
have been reported to date, plus the present 
case. Whether these cases of idiopathic parox- 
ysmal myoglobinuria represent a single etiologic 
agent or are merely a collection of cases of un- 
apparent etiologies is uncertain. There were 36 
males (78°) and ten females (22°;). with an 
age range at onset of 14 months (26) to 57 years 
(28). The over-all mortality was 22°; (10 cases), 
three of which were female (33°; of all female 
cases) and seven of which were males (20°; of 
all male cases). In seven cases (1, 9, 14, 19, 21, 
24, 26), there was a history of muscular dystro- 
phy either in the patient or in the family. In 
five of these it was the pseudohypertrophic type 
of muscular dystrophy. One patient had myo 
tonia (21) and the cousin of the case of Bowden, 
Fraser, Jackson, and Walker (26) died of amyo- 
tonia congenita. 

In 21 cases (almost 50°,) the attacks were 
related to exercise. Of interest in this regard 
is the demonstration by Ono (38), using sensi 
tive immunological techniques, of the presence 
of myoglobin in the urine of marathon runners. 

Many of the cases have had extensive studies 
performed and many interesting data have been 
accumulated about the disease, but as yet the 
etiology remains obscure. Hed (12, 18, 24) de- 


* Courtesy of C. M. Frankhouser, M.D., Parkview 
Memorial Hospital, Fort Wayne, Ind. 

+ Dr. Paul B. Szanto, Department of Pathology, 
Cook County Hospital, Chicago, Tl. 
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scribed three patients who were brothers, two 
of whom were reported to have abnormal glu- 
cose-tolerance tests with elevated fasting blood 
sugars which came down after the ingestion ol 
glucose. Their mother was diabetic. In all the 
other cases in which glucose-tolerance tests have 
been done they have been normal except for the 
case of Reiner, Konikoff, Altschule, Dammin, 
and Merrill (27), which had a flat glucose- 
tolerance curve. In the case of Hittmair (4), 
the patient’s brother was reported to have had 
similar attacks with the passage of dark urine, 
and Buchanan and Steiner (16) state that the 
history in their case was suggestive of a familial 
occurrence. ‘This familial association may be a 
manifestation of an abnormal gene relation- 
ship which is further suggested by the frequent 
association with muscular dystrophy. 

Berg and Frenkel (29) reported a case in 
which myoglobinuria was precipitated by lever. 
‘The case was atypical in that there was no 
muscle pain or swelling, and exercise did not 
produce any symptoms. A muscle biopsy was 
negative. 

During an acute attack the following values 
normal (13, 28): 


serum sodium, potassium, chloride, phosphorus, 


have been reported to be 


carbon dioxide, glucose, lactic acid, pyruvic acid. 
bilirubin, and serum iron; and urinary sodium, 
potassium, and chloride. Acheson and McAlpine 
(19) report a drop in serum potassium from 5.1 
to 3.0 mEq ‘liter, and in a case of myoglobinuria 
secondary to arterial thrombosis there was a low 
serum potassium (39). There is, however, a con- 
sistent elevation of urinary creatine and depres- 
sion of creatinine coincident with an attack. 
The secondary renal involvement is responsible 
for delayed elevation of serum potassium and 
nonprotein nitrogen in the more severe cases. 
Serum levels of glutamic oxaloacetic transami- 
nase, aldolase, and phosphohexisomerase in one 
case in which they were measured were consid- 
erably elevated (28). Pearson, Beck, and Blahd 
(28) studied the change of total exchangeable 
sodium and potassium before, during, and after 
an attack. One month before an attack the 
total exchangeable sodium and potassium were 
both about 3,800 milliequivalents; two months 
after an attack the sodium was 3,800 milliequiv- 
alents and the potassium was 3,100 milliequiva- 
lents. Twenty-four hours after an exercise-in- 
duced attack of marked severity the total body 
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exchangeable sodium rose to 4,800 and the po- 
tassium dropped to 1,700 milliequivalents, re- 
spectively. The authors suggested that the drop 
in potassium may be due to the sequestration 
of potassium in the swollen muscles, with poor 
exchange; but they were unable to explain the 
rise in sodium. In their case 1,450 mg of myo- 
globin were excreted in the first 24 hr. 

The degree of renal involvement is appar- 
ently dictated chiefly by the amount of myo- 
globin released, and the amount of damage that 
the myoglobin may cause is related to the pH 
of the urine, being less if the urine is alkaline. 
If this renal damage is severe, the patient may 
die within hours, apparently secondary to acute 
potassium intoxication, or within days due to 
a lower nephron nephrosis. Lesser degrees of 
renal insult result in temporary anuria with 
uremia, transient oliguria, or only albuminuria 
and cylindruria. When the renal damage pro- 
duces hematuria and red blood cell casts, care 
must be taken not to confuse the picture with 
that of acute glomerulonephriiis or other renal 
disease. The kidneys show damage similar to 
that seen in crush syndrome and other cases of 
lower nephron nephrosis, with pigment casts 
containing myoglobin and varying degrees of 
tubular damage. 

The muscle biopsies also show a wide range 


of patterns depending upon when and where 


they were taken. Specimens obtained during an 
asymptomatic period may show little more than 
irregular staining, hyalinization, loss of cross 
striation, and some proliferation of sarcolemmic 
nuclei. Biopsies during the acute phase show 
waxy degeneration, fragmentation, vacuoliza- 
tion, liquefaction, loss of cross striation, and 
general disruption of the internal architecture 
of the muscle cell without significant exudative 
cellular reaction (27). The muscle involvement 
may be patchy in nature. The first muscle 
biopsy in the present case, taken before the 
full development of the disease, which showed 
only moderate infiltration with polymorpho- 
nuclear leukocytes and lymphocytes, may or 
may not represent early expression of the dis- 
ease which later developed. 

Berenbaum, Birch, and Moreland (22) de- 
scribed biopsy sections in which muscle sub- 
stance had contracted into a knot, leaving the 
sarcolemma empty and partly collapsed. They 
also described coiled-up strands. Histochemical 
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techniques showed loss of glycogen and muscle 
enzymes, with an increase in esterase and phos- 
phatides. Under the polarizing microscope they 
describe accumulations of intensely birefringent 
material. In mildly affected areas, some of the 
I bands were negatively birefringent, while the 
alternating H bands showed reduced _ birefrin- 
gence. More severely affected areas showed 
negative birefringence, while the most severely 
affected areas were optically inactive. 


DIAGNOSTIC PROCEDURES BASED ON PROPERTIES 
OF MYOGLOBIN 


Myoglobin, which has a far greater afhnity 
for oxygen than hemoglobin and which is up 
to 90°, saturated at oxygen partial pressure of 
20 mm Hg (the approximate level of muscle 
tissue). is highly suited as a storehouse of oxy- 
gen for the immediate needs of muscular 
contraction. 

The properties of myoglobin contrasted with 
hemoglobin are shown in Table 2. It has long 
been felt that the lower “renal threshold” of 
myoglobin (20 mg/100 ml) as compared to that 
of hemoglobin (100 to 140 mg/100 ml) was due 
to the fact that the molecular weight of myo- 
globin was one-fourth that of hemoglobin. Re- 
cent work, which has shown that hemoglobin 
is bound in serum by haptoglobin (43, 44) and 
that serum hemoglobin levels of around 135 
mg/l00 ml must be reached before free hemo- 
globin is present in the serum to be excreted 
by the kidney, reveals the reason for this dif- 
ference in “threshold.” Javid, Horowitz, San- 
ders, and Spaet (34) have shown that myoglobin 
is not bound by haptoglobin. The low renal 
threshold of myoglobin allows it to be cleared 
below the 25 mg/100 ml serum concentration 
(41) necessary before the serum becomes colored 
by myoglobin. This provides an easy method 
of distinguishing between hemoglobinurias and 
myoglobinurias, the serum being colored in the 
former and clear in the latter. 

A screening test of the urine has been pre- 
sented by Blondheim, Margoliash, and Shafrir 
(40) based on the solubility of myoglobin in 
80°, saturated ammonium sulfate, the super- 
natant being pigmented in myoglobinuria and 
clear in hemoglobinuria. 

The other characteristics which differentiate 
hemoglobin from myoglobin are their spectro- 
scopic curves, with a few my separation of 
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TABLE 2. 


Hemoglobin 


1. Molecular weight 68,000 


2. Prosthetic group 
3. Per cent Fe** 0.34 
4. Number of Fe**/molecule 4 


5. Dissociation curve 
6. Occurrence 15 g/100 ml blood 
7. Electrophoretic mobility 
(33) 
&. Ultracentrifuge sedimen 4.5 


tation constant (33) 
9. Solubility in 80% ammo Precipitated 
nium sulfate (40) 
10. “Renal threshold” (41, 42) 
11. Renal clearance (41) 


12. Serum binding (34, 43, 44) 


REPORTS 


Ferroprotoporphyrin 


S-shaped ; 90% saturated with 
oxygen at 55 mm Hg 


Comparative Characteristics of Hemoglobin and Myoglobin * 


Myoglobin 


17,000 
Ferroprotoporphyrin 
0.34 

1 


Hyperbolic; 90% saturated with 
oxygen at 30 mm Hg 


1-3 g/100 g muscle 


Myoglobin one-half that of hemoglobin 


100-140 mg/100 ml plasma 


Hemoglobin bound to hapto 


2.0 
Soluble 


20 mg/100 ml plasma 


Myoglobin clearance 25 times that of hemoglobin 


Myoglobin not bound to hapto 


globin up to 100-135 mg/100 globin 
ml of serum 
13. Isoelectric point pH 6.99 pH 6.78 
14. Spectroscopic curve (20 Oxy Carboxy Met Oxy Carboxy Met 
Hemoglobin Myoglobin 
Max. 577 570 630 582 579 630 
Min. 500 500 600 564 500 595 
Max. 540 539 500 542 540 500 
Min. 500 492 460 500 500 465 


* From Biorck (39), unless other reference given 


peaks with the oxy- compounds and a greater 


separation with the carboxy- and met-com- 
pounds, and their different electrophoretic 
mobility. 


VARIOUS TYPES AND ETIOLOGIES 
OF MYOGLOBINURIA 
Many classifications of myoglobinuria have 
been proposed, but they seem most easily to 
fall into 
duced by extrinsic causes, such as trauma on 


two categories—myoglobinuria pro 


toxic substances, and idiopathic myoglobinuria, 
which may or may not be associated with other 
muscular diseases. Since it is not known into 
which category equine myoglobinuria falls, it 
will be separately listed, although it is prob- 
ably the result of extrinsic injury. It must be 
granted that some of the factors listed may be 
present to an equal degree in other individuals 
without producing myoglobinuria. This is espe- 


cially true of the barbiturate and alcohol classi- 
indeed, some of the latter are 
Table 1 


idiopathic paroxysmal myoglobinuria. 


fications, and 


therefore listed in as examples of 


Extrinsic Injuries: 


I. Crush syndrome. ‘This is well-known 
situation described during World War IIL both 
in England (45) and in Germany, in which 
severe crushing injuries result in massive release 
of myoglobin and secondary myoglobinuric 
lower nephron nephrosis (46). 

2. Electric Rossier (47) 


describe cases of severe electric shock in which 


shock. Fischer and 
the presence of myoglobin has been shown in 
the urine. Hyperkalemia, oliguria, and uremia 
were accompanying sequels. 

3. Arterial occlusion. A case of a 63-year-old 
female with thrombosis of the femoral artery, 
low serum potassium, and myoglobinuria was 
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published by Bywaters and Stead (39). The 
muscles at autopsy were similar to those seen 
in crush syndrome. 

4. Myositis. Because of 
course with fever, chills, absence of repeated 


their protracted 
attacks, and the type of muscle pathology, it is 
felt by some that the cases of Paul (2) and 
Gunther (3) represented polymyositis with sec- 
ondary myoglobinuria. Possibly the case of 
Kaufman and Barry (31) also belongs in this 
category. In their case there was a gradual 
onset of muscle aching and low-grade fever, and 
only at the end of two months of progressively 
severe involvement did myoglobinuria occur. 

5. Haff disease. In the middle 1920s and 
early 1930s there was an epidemic of a disease 
characterized by severe generalized muscle pain 
and tenderness with myoglobinuria (24). ‘The 
symptoms usually lasted one to three days. Al- 
though a few cases of oliguria, uremia, and 
death were reported, the patients usually re- 
covered. These two epidemics occurred at 
Frisches Haff (bay) on the Baltic Sea, and were 
traced to the eating of a certain kind of fish. 
Animals such as foxes, birds, and cats which ate 
these fish also developed the disease. Other 
epidemics have occurred in Sweden (48) and 
in Russia (24). 

6. Barbiturate intoxication. Fahlgren, Hed, 
and Lundmark (25) describe a case of a 45- 
year-old male who took an overdose of veronal 
to commit suicide. The patient was unconscious 
for one day, and myoglobin was present in the 
urine. The transaminase was 280 units. On re- 
covering consciousness the patient complained 
of pain in both thighs. Muscle biopsy showed 
disintegration of muscle fibers. The authors 
also mention finding elevated transaminase lev- 
els in other cases of barbiturate intoxication, 
but without myoglobinuria. 

7. Alcohol. In the same article, Fahlgren, 
Hed, and Lundmark (25) describe four cases of 
muscle necrosis associated with excessive alcohol 
intake, two of which also showed myoglobinuria 
and are Cases 27 and 28 in Table 1. The mus- 
cles in these cases showed hyalinization, dis- 
integration, and necrosis. The authors also call 
attention to the case of Elek and Anderson 
(17), in which the myoglobinuria followed alco- 
hol intake a few days earlier. Valaitis, Piltz, 
Oliner, and Chomet (36, 37) describe three 
cases of myoglobinuria in alcoholics. In their 


DAVID E. COMINGS AND HARRY ROSENFELD 


Annals of 
Internal Medicine 


third case, the episodes of myoglobinuria were 
definitely related to the ingestion of alcohol. 
Two additional reports of myoglobinuria after 
alcohol abuse are found in the literature 
(49, 50). 

8. Viruses. It is interesting to note that a 
number of cases of idiopathic paroxysmal myo- 
globinuria have been preceded by upper re- 
spiratory infections, especially in children. It is 
known that group A Coxsackie viruses can 
cause infiltration and hyaline necrosis of muscle 
in suckling mice. In Buchanan and Steiner's 
case (16) both episodes were preceded by upper 
respiratory infections. The single episode of 
Wissler’s patient (14) occurred during conva- 
lescence from varicella. One of the cases ol 
Bowden et al. (26) followed a cold. Coxsackie 
virus was looked for but was not found. They 
also describe two cases in which Shigella were 
isolated from the stool of a bloody diarrhea. 
All of these cases were eight years of age or 
younger. 

Equine Myoglobinuria: An interesting disease 
occurs in horses which is characterized by the 
following history. The work horse is put in the 
barn, fed, and rested over the weekend. He is 
then taken out on Monday morning to work 
again and promptly develops tremor, sweating, 
and pain in the hind legs, and soon collapses. 
Dark urine containing myoglobin is excreted. 
This may be followed by eventual recovery or 
end in death due to uremia. There is much to 
implicate an abnormality in glycogen metabo- 
lism (51). There is also an abnormal rise in 
lactic acid as well as in glucose. Normalization 
of these values has been reported with the use 
of insulin (52). 

Idiopathic Paroxysmal Myoglobinuria. Hy- 
potheses Concerning Etiology: As can be seen 
from Table 1, there is a relatively high inci- 
dence of associated muscular dystrophy either 
in the patient or in his family. This dystrophy 
is most frequently pseudohypertrophic muscular 
dystrophy, although occasionally it has been 
termed progressive muscular dystrophy or myo- 
tonia congenita. Thus these cases of paroxysmal 
myoglobinuria may be divided into those with 
overt muscular dystrophy and those without 
overt muscular dystrophy. 

Conjecture as to the possible sites of the 
basic abnormality responsible for the spontane- 
ous myoglobinuria in idiopathic paroxysmal 
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myoglobinuria revolves around three alterna- 
tives: (1) myoglobin; (2) muscle cell membrane; 
(3) intrinsic mechanism of muscular contraction. 

The idea that idiopathic paroxysmal myo- 
globinuria is a disease caused by a basic defect 
in myoglobin has been a popular one, and con- 
sequently much investigation along this line 
has been done. Studying the urinary myoglobin 
from a patient with the disease, Fletcher and 
Prankerd (23) subjected it to a wide range of 
pH in phosphate buffer and demonstrated no 
difference in mobility compared to normal 
myoglobin. That the electrophoretic mobility 
of myoglobin is the same in idiopathic paroxys- 
mal myoglobinuria as in normal persons has 
been shown by others (33, 53). 

That the muscle cell membrane is the site 
of abnormality somewhat analogous to congeni- 
tal hemolytic anemia has been suggested by 
several authors (20, 28). A sudden precipitating 
agent such as exercise or some other factor could 
cause the muscle cell to “hemolyze” and spill 
out its contents of muscle enzymes, glycogen, 
creatine, and—most impressive—myoglobin. An 
analogy could also be drawn between acquired 
hemolytic anemias to encompass the possibility 
of toxins or antibodies causing the muscle 
lysis. Interesting in this regard is the presence 
of cutaneous erythema and wheals which have 
been reported in a few cases (8, 10, 19). Pear- 
son, Beck, and Blahd (28) doubted a primary 
membrane abnormality on the basis of the 
severe internal disruption found pathologically. 

Previously unmentioned is the possibility that 
idiopathic paroxysmal myoglobinuria may be 
due to a functional abnormality in the basic 
contractile mechanism of muscle. Considerable 
advances have been made in recent years in 
delineating the molecular structure of muscle 
and in developing hypotheses concerning the 
mechanism of muscular contraction (54, 55). 

Some factors that may have pertinent bearing 
on the etiology of idiopathic paroxysmal myo- 
globinuria are listed below. 


1. Szent-Gyorgyi (56) described the behavior 
of glycerinated muscle, with its ends fixed, 
which on the addition of adenosine triphos- 
phate tore itself to pieces. This failure of nor- 
mal elastic properties of muscle is presumably 
due in part to the extraction of a water-soluble 


relaxing factor. 
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2. The presence of a water-soluble extract of 
muscle is necessary for the relaxation of mus- 
cle (57-59). Goodall and Szent-Gyorgyi (59) 
have shown this water-soluble relaxing factor 
to be composed of creatine phosphate and a 
protein. There are five factors which may be 
responsible for loss of relaxation of muscle: 
(1) loss of creatine phosphate; (2) loss of the 
protein component of the relaxing factor; (3) 
depletion (or excess) of adenosine triphosphate; 
(4) absence of magnesium; (5) inactivation of 
the relaxing factor by calcium (57). 

3. There is some evidence that there may be 
an abnormality of one or more of these factors 
in idiopathic paroxysmal myoglobinuria based 
on the following considerations.* 

a. A small but definite percentage of patients 
with idiopathic paroxysmal myoglobinuria also 
had muscular dystrophy, usually of the pseudo- 
hypertrophic type. It has been shown that mus- 
cles in progressive muscular dystrophy are low 
in adenosine triphosphate and only trace 
amounts are present in far advanced cases (60). 
There is, in addition, an elevated urinary crea- 
tine excretion, and it has been stated that these 
patients, especially those who have the pseudo- 
hypertrophic type, are unable to retain endoge- 
nous and exogenous creatine (61). 

b. Hed (24) studied in detail the creatine 
metabolism of his three cases, in which the dis- 
ease occurred in brothers. He showed by means 
of creatine tolerance tests that although there 
was no history or evidence of muscular dys- 
trophy, all three patients showed marked in- 
ability to retain exogenously administered crea- 
tine during an asymptomatic period, compared 
to normal controls. Two of the three also had 
creatinuria during asymptomatic intervals. The 
administration of a low carbohydrate diet in- 
duced significant creatinuria (273 to 312 mg/12 
hr) in all three patients, while failing to pro- 
duce significant levels in normal controls. In 
each patient this low carbohydrate diet induced 
creatinuria and severe muscle pain, and in one 


* Recent studies on McArdle’s syndrome (absence 
of muscle phosphorylase) have shown an inability 
to utilize anaerobic glycolysis in the production of 
adenosine triphosphate during exercise (67). This 
syndrome is clinically characterized by muscle 
cramps and occasionally by myoglobinuria follow- 
ing exertion, and may be a factor in many of the 
exercise-related cases of idiopathic paroxysmal myo- 
globinuria. 
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it precipitated myoglobinuria. (Similar studies 
in Case 27, whose myoglobinuria Fahlgren et 
al. (25) believe may have been due to alcohol 
intoxication, showed no creatine excretion dur- 
ing an asymptomatic period after | g of creatine 
taken orally or after a low carbohydrate diet.) 

From the above considerations it is possible 
that at least some cases of idiopathic paroxys- 
mal myoglobinuria may represent a congenital 
or acquired abnormality in the relaxation 
mechanism of muscle which, when coupled with 
stimulation of muscle contraction (especially 
exercise) results in severe internal disruption of 
the muscle cell with secondary loss of myoglobin 
and muscle cell enzymes. 


DIAGNOSIS 


The most powerful diagnostic tool in the di- 
agnosis of idiopathic paroxysmal myoglobinuria 
is the suspicion of it in cases of pigmenturia, in- 
cluding cases that superficially appear to be due 
to nephritis or other forms of hematuria. Any 
degree of muscular symptomatology associated 
with dark urine is highly suspect. Confusion 
may easily arise if there is sufficient renal dam- 
age to produce red blood cells or red blood 
cell casts in the urine. This suspicion of the 
disease can be sharpened if freshly voided urine 
is centrifuged and a pigmented supernatant 
with a positive benzidine reaction persists and 
is precipitated out by sulfosalicylic acid. The 
diagnosis of either a hemoglobinuria or a myo- 
globinuria is then indicated. These two may 
occasionally be tentatively separated by exami- 
nation of the serum, which is clear in myoglo- 
binuria and tinted with hemoglobin in hemo- 
globinuria. Porphyria and alkaptonuria may be 
eliminated by their respective screening tests. 
The definitive identification of myoglobin in 
the urine depends upon more refined laboratory 
methods. Since the spectroscopic separation of 
hemoglobin and myoglobin is difficult and ultra- 
centrifuge studies are not available in most 
hospitals, the simplest confirmation is by paper 
electrophoresis of the urine. This gives excel- 
lent separation of the two substances. This is 
confirmed by Whisnant, Cooper, Cantrell, and 
Owings (33, 62) and the procedure is more and 
more widely available. 


SUMMARY 


A case is described of idiopathic paroxysmal 
myoglobinuria in a 41-year-old Negro female, 
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characterized by regularly recurring episodes 
of muscle pain and swelling, and by myo- 
globinuria. The literature has been reviewed 
and the possibility suggested that the syndrome 
may be related to a defect in relaxation of 
muscle secondary to the inactivation of muscle- 
relaxing factor. 


ADDENDUM 


Since this manuscript was submitted three 
additional cases of myoglobinuria have been 
observed. In two of these the myoglobinuria 
was associated with severe acute alcoholism and 
they will be reported by others. The third case 
is summarized below.* 


V. H., a 38-year-old Negro female, was admitted 
to Cook County Hospital in March, 1959, with 
complaints of muscular weakness, swelling of the 
hands and feet, and dark urine. There had been 
two previous episodes of this nature a year and 
one-half and three months previously. The dark 
urine and weakness subsided in about six days. 
No precipitating factors were elicited. The attacks 
were not related to alcohol intake. The pertinent 
physical findings were a blood pressure of 170/120 
mm Hg, pulse, 120, and temperature, 99.5 F. There 
was marked weakness of the upper extremities, and 
the right arm was swollen and slightly tender. 
There was slight edema of the lower extremities. 
Grade 2 hypertensive retinopathy was present. 


LABORATORY STUDIES 


The urine on admission was dark brown. There 
was 4+ proteinuria with sulfosalicylic acid, and 
the urine benzidine was strongly positive. There 
were no red blood cells, 1 to 2 white blood cells, 
and many granular casts per high power field. ‘The 
specific gravity was 1.010, the pH 5.5, and glucose, 
urobilinogen, and bile were absent. The serum was 
clear and by absorption spectrophotometry con- 
tained neither hemoglobin nor myoglobin. The 
urine, however, showed an absorption spectrum 
reported as that of either met-myoglobin or met- 
hemoglobin. No further tests to prove the presence 
of myoglobin were done at that time. 

The hemoglobin was 14.3 g/100 ml, the white 
blood cell count 15,050 cells/mm*. There was an 
AA pattern with 1.8% fetal hemoglobin on paper 
electrophoresis. The Ham’s test, Donath-Land- 
steiner test, direct Coombs’ test, bleeding time, 
clotting time, clot retraction, prothrombin time, 
tourniquet test, platelet count, and thromboplastin 
generation tests were normal. The cold agglutinin 
titer was 1: 128. The blood urea nitrogen was ini- 
tially 54 mg/100 ml and on discharge, 18 mg/100 
ml; creatinine 3.1 to 2.6 mg/100 ml; uric acid 14.4 


*Courtesy of Dr. Leon I. Cohen, West Side 
Veterans Administration Hospital, Chicago, and 
Dr. Harold Scheinman, Cook County Hospital. 
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mg/100 ml, total protein, 7, albumin, 3.9, globulin, 
3.1, and gamma globulin, 2.85 g/100 ml; alkaline 
phosphatase, 3 Bodansky units; cephalin floccula 
tion, 34+; and thymol turbidity, 7.8. An anti- 
streptolysin O titer gave a value of |: 833. 

Electromyography of the gastrocnemius muscle 
was interpreted as being compatible with primary 
muscle involvement. 

An intravenous pyelogram was normal. A renal 
biopsy two months after admission showed chronic 
glomerulonephritis and interstitial nephritis. 

On November 28, 1960, the patient was again 
admitted with pain and swelling of the hands and 
legs, muscle tenderness, and dark urine of five 
days’ duration. Again no predisposing factors were 
elicited. She stated the symptoms were present on 
awakening in the morning. Pertinent physical find- 
ings were a blood pressure of 220/130 mm _ Hg, 
pulse 90, temperature 98.6 F. She was in acute dis- 
tress from pain in the extremities. There was ten- 
derness to palpation of both hands and arms, and 
marked tenderness of the left calf. The liver was 
palpable 1 cm below the right costal margin. 


LABORATORY STUDIES 

The urinary findings were identical to those on 
the previous admission except for a specific gravity 
of 1.025. The presence of myoglobin in the serum 
and urine was demonstrated by a positive immuno- 
logical reaction with antihuman myoglobin anti- 
bodies.* Hemoglobin paper electrophoresis of the 
urine also demonstrated the presence of myoglobin. 

Four preparations for lupus erythematosus were 
negative. However, antinuclear antibody titer, using 
an agglutination technique with colloidin particles 
coated with calf thymus nucleoprotein histone, was 
positive (1:32) on admission. This decreased to 
1:4 by the time of discharge. 

Following an initial oliguria with a blood urea 
nitrogen of 58 mg/100 ml there was a marked 
diuresis, with a fall in the blood urea nitrogen to 
28 mg/100 ml. 

A muscle biopsy of the right gastrocnemius mus- 
cle showed chronic nonspecific myositis. 

The blood pressure decreased to 160/100 mm Hg 
on hydralazine and reserpine, and she was dis- 
charged December 12, 1960. 


The presence of an elevated cold agglutinin 
titer in all four of the above cases is of interest. 
The transient elevation of the antinuclear anti- 
body titer is possibly related to an auto-immune 
reaction to the destroyed muscle cells. 

Of interest with regard to the etiology of 
idiopathic myoglobinuria is the report of myo- 
globinuria secondary to a hereditary absence 
of muscle phosphorylase (63). 


* Courtesy of Mr. V. Yakulis and Dr. Paul Heller, 
West Side Veterans Administration Hospital, Chi- 
cago. Technique to be published. 
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SUMMARIO IN INTERLINGUA 


Idiopathic myoglobinuria paroxysmic es un 
syndrome rar, consistente fundamentalmente 
del spontanee declaration de dolores muscular 
con tumescentia sequite per myoglobinuria. Es 
reportate un caso de iste condition, occurrente 
in un femina negre de 41 annos de etate. Illa 
se presentava con sever dolores muscular con 
tumescentia. Le urina esseva de color rubie 
obscur. Le symptomas habeva comenciate duo 
annos previemente, con le disveloppamento de. 
dolores e tumescentia in le sura, sed sin dis 
coloration del urina. Isto esseva sequite per 
repetite episodios de symptomas a intervallos 
de circa sex menses. Le episodio post le prime 
esseva de novo un de dolores sural. Le se- 
quente consisteva de diffuse dolores e tumes- 
centia muscular de un duration de circa un 
septimana e accompaniate de urina obscur du- 
rante plure dies. Le ultime episodio ante le 
hospitalisation esseva simile. Al tempore del 
admission al hospital, le dolores muscular e le 
pseudoparalyse esseva si sever que illa esseva 
incapace de ambular o levar su bracios. Nulle 
exercitio exceptionalmente fatigante habeva oc- 
currite ante ulle del attaccos. Le urina esseva 
de color rubie obscur, e le examine initial reve- 
lava le presentia de solmente rar cellulas san- 
guinee. Le pigmento urinari esseva precipitate 
per acido sulfosalicylic. Le urina monstrava un 
reaction benzidinic de 4+. Le sequente die, 
hematuria grossier esseva notate, insimul con 
le presentia de cylindros erythrocytic. Electro- 
phorese a papiro effectuate con hemoglobina e 
studios spectrophotometric del urina establiva 
le facto que le pigmento esseva myoglobina. Un 
biopsia renal monstrava le presentia de ne- 
phrosis myoglobinuric. Septe menses post le 
congedation ab le hospital, le patiente habeva 
un repetition del attacco. 

Omne le casos reportate in le litteratura es 
tabulate e revistate. Inter le 46 casos del serie 
total (que include le presente), 21 habeva in 
commun que le attaccos esseva associate con 
exercitio pesante. Septe del casos esseva possi- 
bilemente relationate con excessos alcoholic. 
Altere typos de myoglobinuria de cognoscite 
etiologia es etiam revistate. Istos include le syn- 
drome de anuria traumatic, choc electric, oc- 
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clusion arterial, myositis, morbo de Haff, in- 
toxication a barbiturato, e myoglobinuria equin. 

Es discutite le etiologias possibile de idio- 
pathic myogjobinuria paroxysmic. Ilo apparen- 
temente nor es relationate a anormalitates in 
le molecula fle myoglobina. Le possibilitate de 
un anormalitate de membrana in le cellula mus- 
cular—possibjlemente analoge al destruction de 
erythrocytos jn anemia hemolytic—ha non essite 
investigate aqlequatemente. Le possibilitate que 
le syndrome #s relationate a un defecto inducite 
per stress in jle mechanismo de relaxation mus- 
cular, le qudl resultarea subsequentemente in 
sever disruption interne del cellula muscular 
con perdita die myoglobina e enzymas de cellula 
muscular, es postulate. 
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1s usED extensively as a thera- 
peutic agfnt in this country and in Europe, 
the developm{nt of hypoparathyroidism subse- 
quent to its ufe is rare. The following case rep- 
resents such 4 complication and is, therefore, 
reported. 
Case REPORT 


A 52-year-olcf white male printing plant worker 
was admitted t@ the Kaiser Foundation Hospital on 
December 11, $958, with a history of intermittent 
chest pain for {ne month and electrocardiographic 
evidence of a ¥ecent posterior myocardial infarc- 
tion. He remair.:d in bed for 78 days, but continued 
to have angina pt rest and on minimal exertion five 
months later. Ff this reason he was given 10 yc of 
r™ at weekly iijtervals beginning April 3, 1959. He 
received a was fo 30 wc. After an initial exacerba- 


tion there was Jome relief from his angina on Au- 
gust 14, 1959. 4t the same time, however, he com- 
plained of a iing in his arms and legs, and 
the Chvostek’s ynd Trousseau’s signs were positive. 
Serum calcium vas 5.7 mg/100 ml and phosphorus, 
5.6 mg/100 ml. ;Total protein was 7 g/100 ml, with 
4.7 albumin an,! 2.3 globulin. The carbon dioxide 
combining pow,r was 27 mmole/liter. These signs 
and symptoms ¢ ,sappeared in about ten days after he 
was given calci/\im lactate powder, one teaspoonful 
three times daijy, and vitamin D, 50,000 units four 
times a day. Seyum calcium rose to 10 mg/100 ml, 
and serum pho,ohorus fell slightly to 5 mg/100 ml. 

Despite this ,omplication he was not yet hypo- 
thyroid clinicalyy and his basal metabolic rate was 
— 9. There was only minor reduction in frequency 
and severity of anginal attacks. Therefore, he was 
treated with course of 10 of at weekly 
intervals, to a t.,tal of 30 wc. Subsequently, there was 
a considerable ;eduction in his anginal symptoms. 
He continues t,» require three teaspoonfuls of cal- 
cium lactate poder and 150,000 units of vitamin D 
to control the s.mptoms of neuromuscular irritabil- 
ity, and to m,intain normal serum calcium and 
phosphorus. O1, this regimen the most recent value 
for calcium was 9.2 mg/100 ml, and for phosphorus, 
3.6 mg/100 ml. By taking gr 1/8 of dessicated thy- 
roid every othyr day he is able to decrease some 
of the symptosns of hypothyroidism without in- 
creasing his anyina. 
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Hypoparathyroidism Following Radioactive Iodine 
Therapy for Intractable Angina Pectoris 


James D. Townsenp, M.v., Walnut Creek, California 


Discussion 

In a review of 1,070 euthyroid cardiac patients 
treated with [1%1, Blumgart, Freedberg, and 
Hurland (1) found that no clinical or labora- 
tory evidence of parathyroid insufficiency had 
been noted. No morphological changes were 
found in any of the parathyroid glands studied. 
The usual dose of I!*1 given to these patients 
was 10 microcuries at weekly intervals for a 
total of 30 microcuries. This dosage schedule 
was used in the patient reported above. 

The reported cases of hypoparathyroidism fol- 
lowing I!%1 therapy were summarized by Gilbert- 
Dreyfus, Zara, and Gali (2) in 1958. There were 
five cases at this time and all of them had oc- 
curred following treatment for hyperthyroid- 
ism. The dosage of I*%1 was relatively small, 
ranging from 4 to 16 microcuries. Tetany was 
noted from 12 days to 18 months after therapy. 
In one case it was the development of bilateral 
cataracts 18 months later which suggested the 
diagnosis. The single case reported in the Eng- 
lish literature (3) concerns a 14-year-old boy 
who developed tetany 74 days after he received 
4 microcuries of [11 for treatment of hyper- 
thyroidism. In this instance tetany disappeared 
spontaneously after six weeks. The other cases 
have apparently persisted and require continu- 
ous treatment with calcium and vitamin D. 

Determinations of calcium and phosphorus 
before treatment are not available in any of 
these cases. It is conceivable that they could 
represent the spontaneous development of idi- 
opathic hypoparathyroidism coincident with 1231 
therapy but this seems unlikely. During several 
months of observation prior to 1**1 therapy the 
present patient had no symptoms suggestive of 
hypocalcemia. 

Very high doses of I81 have been utilized in 
treatment of carcinoma of the thyroid. In some 
instances this has been great enough to cause 
bone marrow depression, but in none of these 
has hypoparathyroidism been reported. Its oc- 
currence in a few isolated cases may be re- 
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lated to increased vascularity of the parathyroid 
glands, making them more vulnerable to irradi- 
ation injury. It has been found that the para- 
thyroids in certain strains of mice are much 
more susceptible to irreversible destruction by 
181 than those in other strains, presumably 
because of a difference in the vascular supply 


(4). 
SUMMARY 


Hypoparathyroidism developing subsequent 
to treatment with I'*1 is rare. This case report 
illustrates such a complication, occurring after 
1181 therapy for intractable angina pectoris. Al- 
though this form of treatment’ has been used 
extensively in this country, there have been 
no previous reports of persistent hypoparathy- 
roidism following its use. ‘The literature relative 
to this problem is briefly reviewed. 


SUMMARIO IN INTERLINGUA 
Post therapia a iodo radioactive pro intrac- 
tabile angina de pectore un masculo de racia 
blanc de 52 annos de etate disveloppava signos 
e symptomas de hypoparathyroidismo. Esseva 
constatate que su calcium seral amontava a 
5,7 mg pro cento, su phosphoro seral a 5,6 mg 


SIMULTANEOUS OR SEQUENTIAL OCCUR- 
RENCE of several endocrinopathies in the 
same patient naturally stimulates speculation 
concerning pathophysiologic relationships and 
the possibility of a common etiology. Further- 
more, modification of the clinical or laboratory 
pattern of an endocrinopathy by the presence 
of a second glandular dysfunction may lead to 
diagnostic confusion. 

Despite the extensive literature concerning 
chronic adrenal insufficiency it is a rare entity. 
In the past, the majority of cases probably 
escaped detection due to a lack of specific diag- 

Received for publication November 29, 1960. 

Requests for reprints should be addressed to 
Wayne V.. Greenberg, M.D., Medical College of 
Georgia, Augusta, Ga. 


Addison's Disease and Hyperthyroidism 


Wayne V. GREENBERG, M.D., Augusta, Georgia 


CASE REPORTS 663 


pro cento. Le tractamento con vitamina D e 
lactato de calcium in pulvere resultava in un 
alleviamento del symptomas e un retorno del 
valores pro calcium e phosphoro a intra le li- 
mites del norma. Le patiente etiam deveniva 
hypothyroide, e il occurreva un alleviamento 
considerabile del symptomas anginal. Un re- 
vista del litteratura revela que cinque casos de 
hypoparathyroidismo post therapia a iodo ra- 
dioactive ha previemente essite reportate. 
Omnes occurreva in patientes tractate pro 
hyperthyroidismo. I] pare plausibile que le aug- 
mento del vascularitate del glandulas parathy- 
roide rendeva ille patientes plus vulnerabile. 
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nostic procedures. During recent years the de- 
velopment of reliable methods for quantita- 
tive determination of adrenal steroids, and the 
availability of adequate replacement therapy, 
have stimulated interest in and have permitted 
an accurate diagnosis of Addison’s disease. The 
true incidence of adrenocortical insufficiency is 
not accurately known; it has been estimated 
to be one per 100,000 population (1). On the 
other hand hyperthyroidism, although more 
frequent, cannot be considered a common dis- 
ease. Thus, the chance that both diseases 
might occur in the same patient is quite remote. 
The following case is reported for two reasons: 
(1) it represents an unusual combination of en- 
docrinopathies, and (2) the patient exhibited an 
elevated serum cholesterol and a low basal 
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met..bolic rate, paradoxical findings in hyper- 
thyroidism which may now be explained in the 
light of recent observations concerning thyroid- 
adrenal interrelationships (2-4). 


CasE REPORT 


A 50-year-old married female was referred to 
Memorial Center in July 1950 with a presump- 
tive diagnosis of Addison’s disease. In 1947 the on- 
set of weakness associated with weight loss (from 
175 to 137 pounds) prompted the patient to con- 
sult a physician who discovered hypotension. A 
definitive diagnosis was not established, and no 
therapy instituted. The weakness persisted until two 
years later when the symptoms of anorexia, diar- 
rhea, and an additional weight loss of eight pounds 
caused her to seek medical advice for the second 
time. As before, the nature of the illness could not 
be determined. All symptoms continued unabated 
until nine months later when generalized darken- 
ing of the skin was first noted. Shortly thereafter, 
pigmented spots appeared on the gingivae and 
buccal mucosa. These became so prominent that 
the patient consulted a dentist, who was unable 
to explain their presence. The attending physi- 
cian administered a course of testosterone, with no 
improvement. By this time asthenia was so profound 
that it was impossible for the patient to stand 
without aid. Because anorexia, nausea, and inter- 
mittent diarrhea dominated the clinical picture, 
a complete gastrointestinal evaluation was per- 
formed at another hospital. In the course of this 
evaluation calcifications were discovered in the 
region of the adrenal glands. This finding promoted 
the performance of an ACTH stimulation test, 
which demonstrated adrenocortical unresponsive- 
ness. A tentative diagnosis of Addison’s disease was 
made, and the patient was transferred to the Endo- 
crine Service at Memorial Center for further man- 
agement. 

On admission the patient weighed 95 pounds. 
Blood pressure was 78/58 mm Hg in both arms. 
Pulse rate was 110/minute and regular. The tem- 
perature was normal. Throughout the initial ex- 
amination she complained of leg cramps and was 
most difficult to manage because of emotional la- 
bility. There was diffuse tanning of the skin with 
accentuation over the dorsa of the hands. A number 
of gray to black pigmented spots were present on 
both the gingivae and the buccal mucous mem- 
branes. Axillary hair was absent, and the pubic 
hair was sparse. The thyroid gland was of normal 
size; this finding was confirmed by several ob- 
servers. Both breasts were negative except for deep 
pigmentation of the areolae. The lungs were clear 
and resonant. Heart size was normal, the point of 
maximal impulse being located inside the mid- 
clavicular line in the fifth intercostal space. The 
abdomen was soft, non-tender, and without pal- 
pable masses or organ enlargement. No edema or 
clubbing was present. Rectal and pelvic examina- 
tions were within normal limits. There were no 
abnormal neurological findings. 
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Laboratory Investigations: Hemoglobin, 12.4 g/100 
ml; red blood cells, 3.6 million/mm*; white blood 
cells, 6,200/mm3%; hematocrit, 41%. Differential 
count: leukocytes, 26%; bands, 2%; lymphocytes, 
54%; eosinophils, .12%. Platelets, 112,000/mm3. 
Eosinophil counts ranged from 625 to 756/mmé. 
Erythrocyte sedimentation rate, 6 mm/hour. Serum 
electrolytes: sodium, 130 mEq/liter; potassium, 4.8 
mEq/liter; chloride, 96.1 mEq/liter. Blood urea 
nitrogen, 17.4 mg/100 ml; serum phosphorus, 4.2 
mg/100 ml. Fasting blood sugars were 88, 76, 79, 
and 76 mg/100 ml. Cholesterols were 198, 149, 143, 
153 mg/100 ml. Total protein values ranged from 
5.1 to 5.3 g/100 ml. The protein-bound iodine was 
5.1 wg/100 ml. Urinalysis was normal. 

ACTH was administered during four consecutive 
days, 100 mg for the first two days, and 200 mg 
for the second two days. The absolute eosinophil 
counts ranged from 625 to 756/mm8 before ACTH, 
and 643 to 825/mm3 after ACTH. This failure to 
observe an eosinopenic response to ACTH, com- 
bined with the clinical findings of weight loss, hy- 
potension, pigmentation, absence of axillary hair, 
and diarrhea, confirmed the initial impression of 
Addison’s disease. Therapy with intramuscular cor- 
tisone, 25 mg daily, and a salt supplement resulted 
in dramatic clinical improvement. Strength and ap- 
petite were restored well toward normal during the 
first few days of specific substitution therapy. Leg 
cramps disappeared and skin pigmentation light- 
ened. The patient was discharged after 19 days on 
this regimen, at which time the blood pressure rose 
to 100/70 mm Hg, and body weight was 99 pounds. 
Over the next 12 months her weight increased to 
140 pounds without any evidence of edema. Dur- 
ing the following four and one-half years the pa- 
tient was asymptomatic while on oral cortisone and 
supplemental salt. In January 1956 therapy was 
changed to 0.05 mg 9-alpha-fluorohydrocortisone 
and 37.5 mg cortisone by mouth, 

The patient continued to lead a normal life 
with few significant complaints until September 
1957 when she once again began to lose weight. 
By March 1959 her weight had decreased to 125 
pounds; at this time she complained of being nerv- 
ous and exhibited marked emotional instability 
with periods of depression. The thyroid gland was 
twice normal in size and multinodular. Appetite 
remained unchanged and no tremor was evident. 
Although the skin was warm, there was no ex- 
cessive sweating. She also complained that her hair 
was falling out. No abnormal eye findings could 
be elicited. The pulse rate was 110/minute. 

Because of the nervousness, weight loss, tachy- 
cardia, and an enlarged thyroid, hyperthyroidism 
was first suspected in September, 1958. The protein- 
bound iodine values at that time were 10.4 and 
11.3 wg/100 ml. Since there was some question about 
the diagnosis, therapy was not initiated. The pa- 
tient, however, became progressively more nervous 
and continued to lose weight. In April 1959 a re- 
peat protein-bound iodine was 11.7 yg/100 ml; the 
radioactive iodine uptake at 24 hours was 54% 
and the serum protein-bound iodine™ was 0.34% 
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of the administered dose per liter. The basal meta- - 
bolic rate was — 14% and serum cholesterol, 315 
mg/100 ml. On April 28, 1959, therapy was started 
with propylthiouracil, 400 mg daily. The clinical 
response was most satisfactory. After eight weeks 
of treatment there was a weight gain to 134 pounds 
and the protein-bound iodine dropped to 7 yg. 
Nervousness diminished and the patient’s hair 
stopped falling out. Eight months after the begin- 
ning of antithyroid medication her weight was 141 
pounds compared to the level before treatment of 
125 pounds. The patient is now euthyroid on a 
maintenance dose of 50 mg propylthiouracil daily. 


DiIscUssION 

This report represents the thirteenth docu- 
mented case of adrenocortical insufficiency and 
hyperthyroidism. In 1957 Rupp and Paschkis 
(5) surveyed the literature and found 18 in- 
stances of this combined diagnosis. However, 
they concluded that only eight of the reported 
cases were acceptable. Since then three addi- 
tional cases have been reported by Jenkins, 
Pilkington, and Rosenoer (6), Frey (7), and 
Decourt, Doumic, and Michard (8). Gastineau 
and Arnold (9) recently reviewed a series of 538 
addisonians seen at the Mayo Clinic from 1913 
to 1928. Among this group they found 15 cases 
of “probable Grave's disease” and concluded 
that this represented a “real but minor” in- 
creased incidence of Grave's disease in the ad- 
disonian population. However, their series was 
studied before the newer and more conclusive 
function tests for altered adrenal and thyroid 
function were established. 

It has often been suggested that thyrotoxicosis 
may precipitate adrenal insufficiency. That the 
hyperthyroid state can lead to exhaustion of 
normal adrenal glands seems unlikely. It is more 
reasonable to assume that those patients who 
present with both diseases have incomplete 
primary adrenal destruction with compensation 
by a hyperplastic adrenal remnant. The advent 
of hyperthyroidism would then increase the re- 
quirement for adrenal steroids, a demand which 
the already maximally functioning cortical rem- 
nant could not meet. Furthermore Levin and 
Daughaday (10), and Peterson (11) have dem- 
onstrated that the degradation rate of hydro- 
cortisone is accelerated in hyperthyroidism. 
Thus, patients with subclinical adrenal insuf- 
ficiency who subsequently develop hyperthyroid- 
ism may decompensate because the secretory 
rate of the adrenal remnant is already maximal 
and cannot be increased to meet the greater 
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demand, and the degradation rate of cortisol is 
accelerated. 

The patient reported in this study exhibited 
a high serum cholesterol and a low basal meta- 
bolic rate despite her hyperthyroidism. These 
unusual findings stimulated a consideration of 
the role played by the adrenal cortex in the 
genesis of the manifestations of hyperthyroidism. 
One of the earliest observations in this regard 
was by Marine and Baumann (12) who demon- 
strated that bilateral adrenalectomy in rabbits 
led to increased heat production and that previ- 
ous thyroidectomy would prevent this. Freezing 
of the adrenal cortex in situ, without altering 
the medulla, produced the same results indicat- 
ing that cortical, rather than medullary, abla- 
tion was responsible. They suggested that the 
enhanced heat production was due to increased 
thyroid function and that adrenal insufficiency 
could possibly be an initiating factor in the de- 
velopment of thyrotoxicosis. As designed, how- 
ever, their experiments merely indicated that an 
intact thyroid was permissive for the increased 
heat production, and nothing more. 

Today it is well recognized that fever is a 
cardinal manifestation of acute adrenal insuf- 
ficiency. Whether this is due to increased heat 
production or decreased heat loss is not defined 
at this time. It is of interest that hypophysec- 
tomized humans, who are hypothyroid as well as 
hypoadrenal, develop hyperthermia on steroid 
withdrawal. It would seem, therefore, that in 
the human a normally functioning thyroid 
gland is not necessary for the development of 
fever in adrenal crisis. 

Elevation of the basal metabolism rate is 
commonly a finding in hyperthyroidism; on the 
other hand, a low basal metabolism rate is char- 
acteristic of Addison’s disease (13). Our patient 
had a low rate despite the fact that she was 
thyrotoxic and her adrenal insufficiency was ade- 
quately treated with both glucocorticoids and 
mineralocorticoids. This persistence of a low 
metabolic rate in an addisonian so treated sug- 
gests that the deficiency of these hormones did 
not cause the hypometabolism. There may have 
been some other adrenal substance, the con 
tinued absence of which resulted in decreased 
oxygen consumption. A corollary of this state 
ment, based on the persistence of a low basal 
metabolism rate, is that this same substance is 
necessary (permissive?) for an increased oxygen 
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consumption in hyperthyroidism. Hellman, 
Bradlow, Fukushima, Gallagher, and Zumoff (2) 
have demonstrated that the urinary androster- 
one-etiocholanolone ratio is increased in hyper- 
thyroidism and decreased in myxedema. Fur- 
thermore, the administration of androsterone 
lowers serum cholesterol and can_ increase 
oxygen consumption; they have termed this 
the ‘“thyromimetic” effect of androsterone. 
The absence of adrenal androsterone secre- 
tion in Addison’s disease then possibly may 
explain the low oxygen consumption so fre- 
quently observed. Treatment of adrenal insuf- 
ficiency with glucocorticoids would not correct 
such a deficiency and, in fact, may accentuate 
it by suppressing any residual androsterone pro- 
duction. Such an androsterone deficiency may 
also explain why our patient did not develop 
hypermetabolism and manifested high serum 
cholesterol with her thyrotoxicosis. Contrary to 
this hypothesis is the observation of Aub, Bright, 
and Uridyl (14) that the administration of thy- 
roxine to an adrenalectomized cat produces the 
expected rise in oxygen consumption. In view 
of these conflicting observations, it must be 
stated that the precise role of androsterone in 


the genesis of both the hypermetabolism in thy- 
rotoxicosis and the hypometabolism in Addi- 
son’s disease is not conclusively established at 


this time. 

A pituitary mechanism must be considered in 
any attempt to determine the relationship, if 
any, between hyperthyroidism and adrenal hy- 
pofunction. It has been determined that ACTH 
release by the pituitary is increased in primary 
Addison’s disease. Since thyroid stimulating hor- 
mone and ACTH are both probably produced 
by pituitary basophil cells, the possibility exists 
that there may be an increased release of thy- 
roid stimulating hormone in the presence of 
adrenal insufficiency. Although inviting, such a 
mechanism is most unlikely, since experimen- 
tally, an increase in ACTH secretion is usually 
associated with diminished thyroid stimulating 
hormone output and depressed thyroid func- 
tion (15). Exposure to cold seems to be the 
only stimulus capable of causing a simultaneous 
increase in both ACTH and thyroid stimulating 
hormone secretion. It would seem, therefore, if 
thyroid hyperfunction is in some way related to 
adrenocortical insufficiency, then such a re- 
sponse is not mediated via the pituitary gland. 
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SUMMARY 

A case of treated Addison’s disease with 
superimposed hyperthyroidism has been pre- 
sented. This is the thirteenth instance of this 
combination to be reported. 

The paradoxical finding of a low basal me- 
tabolism rate and a high serum cholesterol in 
this hyperthyroid-hypoadrenal patient may be 
related to androsterone deficiency. 

The incidence of hyperthyroidism seems to 
be higher among addisonians than in the gen- 
eral population. There is no known endocrine 
mechanism to explain this phenomenon. 
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SUMMARIO IN INTERLINGUA 


Es describite un caso de morbo de Addison 
con le disveloppamento subsequente de hyper- 
thyroidismo, Post que le insufficientia adrenal 
habeva essite sub tractamento durante un pe- 
riodo de septe annos con le uso de cortisona e 
un supplemento de sal, le patiente disvelop- 
pava nervositate, disordines de personalitate, 
perdita de peso, tachycardia, e un allargate 
glandula thyroide. Le presentia de hyperthy- 
roidismo esseva confirmate per le constatation 
de un elevate acceptation de iodo radioactive, 
un alte nivello seral de iodo-131 ligate a pro- 
teina, e un elevate valor seral de iodo ligate a 
proteina. Le caso del patiente esseva inusual in 
tanto que hypercholesterolemia esseva presente 
e un basse matabolismo basal. Iste constatationes 
es distinctemente inusual in hyperthyroidismo. 

Un explication possibile de iste inexpectate 
constatationes es que un destruction adrenal 
resultava in le absentia de secretion de andros- 
terona. Le possibilitate que androsterona ha le 
effecto de alterar le metabolismo basal e le ni- 
vello del cholesterol in hyperthyroidismo es 
suggerite per le recente observation de un aug- 
mento in le proportion de androsterona a 
etiocholanolona in le urina de patientes hyper- 
thyroide. In plus le administration de andro- 
sterona pote resultar in un promotion del con- 
sumo de oxygeno e un declino del cholesterol 
seral, 

Un revista del litteratura indica que le inci- 
dentia de hyperthyroidismo in patientes addi- 
sonian es plus alte que lo que pote esser 
explicate coino accidente. I] non existe un clar 
relation functional inter le glandulas adrenal 
e thyroide pro explicar iste phenomeno. 
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Caplan’s Syndrome 


An Interesting Clinico-pathological Occurrence 


WittiAM K. C. MorGAN, M.D., M.R.C.P.E., Baltimore, Maryland 


ie 1953, CAPLAN DESCRIBED A NEW SYNDROMI 
in which rheumatoid arthritis was associated 
with nodular fibrosis of the lungs (1). This con- 
dition resembled progressive massive fibrosis or 
conglomeration of the shadows, as it is more 
commonly known in the United States, but had 
distinctive features. A later publication studied 
the epidemiology of Caplan’s syndrome and 
added some further knowledge to an interesting 
clinico-pathological occurrence (2). A patient 
with this syndrome is described here. It is per- 
tinent to note that this patient had been seen 
on numerous occasions in several clinics over 

Received for publication October 31, 1960. 

Requests for reprints should be addressed to Wil- 
liam K. Morgan, M.D., University of Maryland 
School of Medicine, Section for Pulmonary Dis- 
eases, Baltimore 1, Maryland. 


a period of years, without the syndrome being 
recognized as such. Greater awareness of this un- 
common form of pneumoconiosis would have 
led to its earlier recognition and would have 
avoided considerable concern on the part of the 
patient and his medical advisers. He had been 
suspected of having multiple pulmonary meta- 
stases, and investigations had been performed 
with this in mind. 

It is known that the radiologic manifestations 
of Caplan’s syndrome may precede the develop- 
ment of the arthritis by several years and it 
seems likely that the arthritic symptoms occa- 
sionally can be so minor as to be overlooked (2). 
The first case report in the American literature 
came from Kantor and Morrow (3). Their pa- 
tient had minimal arthritic symptoms in con- 
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FicurE 1. X ray of chest showing nodules in right 
upper lobe. 


trast to the patient described here who had 
severe rheumatoid arthritis with nodule forma- 
tion, as did many of the original cases described 
by Caplan (1) and Gough, Rivers, and Seal (4). 
There is only one report of this condition in the 
North American literature to date, but there 
seems little reason to believe it is a rarity. Fur- 
thermore, Caplan’s type of pulmonary lesion 
had been found as a complication of asbestosis 
and other occupational lung diseases (5, 6) and 
the possibility therefore exists that sporadic 
cases will be seen in subjects other than coal 
miners. It is felt that this intensively studied 
case merits description. 


REPORT 


A 58-year-old married white male with four chil- 
dren has had two hospital admissions. In Septem- 
ber, 1947, the patient was admitted to University 
Hospital complaining of back pain and numbness of 
his feet and perineum, with associated muscle weak- 
ness. A history of sciatica extended over two to three 
years. A myelogram revealed a complete block at 
the fourth lumbar vertebra, and a_ preoperative 
diagnosis was made of either an extradural tumor 
or a central protrusion of an intervertebral disc. 
A laminectomy was performed with considerable 
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but incomplete improvement. The patient con- 
tinued to attend the Outpatient Department with 
complaints of pain in the back and legs. Apart 
from the residual signs of his disc complaint, no 
other abnormal physical signs were found. 

In June, 1956, he was seen at the Medical Clinic 
complaining of soreness and stiffness in his joints. 
His ankles, knees, elbows, hands, wrists, and cervical 
spine were all intermittently affected. His ankles 
and fingers had been swollen on several occasions. 
Physical examination at this time revealed spindling 
of his proximal interphalangeal joints with some 
limitation of movement in his wrists and ankles. 
The signs referable to his previous trouble persisted. 
At this time, a routine chest X ray revealed several 
discrete rounded opacities in the right upper lobe 
and a smaller number in the left upper lobe. 
These lesions were thought to be metastases o1 
granulomata, but sputum examination did not dis- 
close either pathogens or neoplastic cells. His puri 
fied protein derivative skin test was positive (inter- 
mediate strength), but a histoplasmin test was nega- 
tive. A previous chest film in 1947 had been within 
normal limits. He continued to be followed up in 
both the arthritis and chest clinics. The nodulai 
lesions remained unchanged over the next four 
years. His polyarthritis became more troublesome 
and definite swelling of many joints was observed 
on several occasions. In 1958, typical rheumatoid 
nodules appeared on his elbows and tendo achilles. 
About this time, he started to complain of some 
mild shortness of breath, and had to give up work- 
ing on account of his arthritis, in spite of treat- 
ment with salicylates and physiotherapy. Steroids 
were not used in view of his lung lesions. 

His arthritic symptoms became so severe that he 
was re-admitted to University Hospital in Novem- 
ber, 1959. His occupational history revealed a mul- 
tiplicity of occupations including an eight-year pe- 
riod in a soft coal mine in Western Maryland. Since 
then he has worked mostly in a steel mill until his 
arthritis compelled him to stop. He smokes 20 to 
30 cigarettes a day. 


Ficure 2. Tomogram showing nodules in right 
upper lobe. 
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Physical examination on this last admission 
showed an elderly white male with typical severe 
rheumatoid arthritis. His blood pressure was 100/60 
mm Hg, pulse 90, and respirations 16. Rheumatoid 
nodules were present on his elbow, occiput, tendo 
achilles, and over his lower sacrum. Marked evi- 
dence of arthritic changes was present in the 
hands, with ulnar deviation and partial ankylosis 
of his wrists. His ankles, hips, elbows, shoulders, 
and cervical spine all had restricted movements. 
Associated muscle wasting was present. The only 
other abnormalities detected were scattered rhonchi 
and slight hepatomegaly. 

Laboratory Investigations: Blood count: hemo- 
globin, 11.8 g/100 ml; white blood count, 8,700/mm* 
with a normal differential; hematocrit, 37.5%; uri- 
nalysis, normal; three lupus erythematosus prepara- 
tions were negative; blood sugar, 74 mg/100 ml; 
blood urea nitrogen, 17 mg/100 ml; serum uric acid, 
4.4 mg/100 ml; albumin, 3.6 g/100 ml; globulin, 2.4 
g/100 ml; and Wintrobe erythrocyte sedimentation 
rate, 14 mm in one hour. Serum electrolytes, cal- 
cium, and phosphorus were all within normal limits. 
The Latex fixation test and Bentonite flocculation 
test were both positive. 

A biopsy of a nodule on his elbow showed a typi- 
cal rheumatoid appearance. His purified protein 
derivative skin test was still positive while the other 
skin tests for mycotic infections were negative. 
Radiological examination of his chest was un- 
changed and tomography did not add any informa- 
tion. On this occasion it was noticed that several 
discrete pinhead opacities were visible in the medial 
lung fields, an appearance suggestive of category I 
pneumoconiosis (Figures 1, 2). Marked rheumatoid 
arthritic changes were present in a roentgenogram 
of the patient’s hands (Figure 3). Radiologic evi- 
dence of rheumatoid arthritis was present in his 
knees, spine, and hips. 

Several respiratory function tests were performed 
and the values obtained are listed in Table 1. 

The functional residual capacity, compliance, and 
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Ficure 3. X ray of hands showing classical 
rheumatoid arthritis. 


airway resistance were measured in a body plethys- 
mograph (7, 8). 

It was felt that these results were more suggestive 
of an extrapulmonary restrictive factor than ob- 
structive airway disease. The studies of gaseous dis- 
tribution and airway resistance support the above 
inference but a terminal rise of nitrogen in the 
single breath test is suggestive of some localized de- 
structive disease. The lung volumes demonstrate 
overdistention. It is relevant to remember that the 
patient had clinical and radiologic evidence of 
arthritis of both his cervical and thoracic spine. 

The patient was treated with bed rest, intensive 
physiotherapy, and salicylates with some improve- 
ment. He was discharged after three weeks in the 
hospital and is being followed up on an outpatient 
basis. It was only in April, 1960, that it was realized 
that this patient fulfilled all the criteria necessary 
for the diagnosis of Caplan’s syndrome and may be 
regarded as a classic example. 


Predicted Patient Per Cent 
Inspiratory capacity 3,260 ml 2,570 ml 79 
Expiratory reserve volume 1,090 ml 1,520 ml 139 
Vital capacity 4,350 ml 4,720 ml 108 
Functional residual capacity 3,030 ml 5,260 ml 173 
(plethysmograph) 

Residual volume 1,940 ml 3,740 ml 193 
Total lung capacity 6,290 ml 7,830 ml 124 
Alveolar gas uniformity <2.0% 2.3% 


% nitrogen incr. 750-1250 ml) 
Lung compliance 
Airway resistance 
Maximal expiratory flow rate 
Per cent vital capacity in 1” 
Per cent vital capacity in 3’ 


0.15 liter/cm water 
1.5 cm water/liter/second 
200-300 liters/minute 


0.18 liter/cm water 
1.49 cm water/liter/second 
90 liters/minute 


81% 31% 
95% 75% 


: 
; 
T i i 
1. Respiratory Function Tests 
= 
: 


DISCUSSION 


In 1953, Caplan recorded that progressive 
massive fibrosis, or what is known in America 
as conglomeration of the shadows, was com- 
moner in coal miners afflicted with rheumatoid 
arthritis (1). He also noticed that in some 
arthritics with progressive massive fibrosis the 
radiologic features were distinctive and en- 
abled him to distinguish them from the com- 
moner forms of this involvement. Not all 
patients with pneumoconiosis and coincident 
rheumatoid arthritis exhibited these distinctive 
changes and in many only progressive massive 
fibrosis was present. The term “silico-tuberculo- 
sis” is avoided here as it is often used as if it 
were interchangeable with progressive massive 
fibrosis, thus implying that conglomeration of 
the shadows occurs only in patients with silico- 
sis. In reality it occurs as frequently in coal 
workers’ pneumoconiosis where inhalation of 
silica may have been small or negligible, and it 
is also found in carbon electrode workers where 
the silica content of these persons’ lungs is of 
the same order as the general population (9). 

The characteristic radiologic changes of pro- 
gressive massive fibrosis and pneumoconiosis 
have been well described (10). It is customary 
to grade simple pneumoconiosis into four cate- 
gories according to the radiologic findings. The 
two most widely used classifications were devised 
by the Pneumoconiosis Unit of the Medical Re- 
search Council of Great Britain and by the In- 
ternational Conference in Sydney, in 1950 (10, 
11). Although the phraseology and semantics of 
the two classifications differ, in essence the grad- 
ing of uncomplicated pneumoconiosis into four 
categories is common to both classifications. The 
categories of the two systems also correspond 
closely. For convenience’ sake, the International 
Classification was adopted here and under this 
system the four categories are described in the 
following fashion: 


Category 0. No radiologic evidence of pneu- 
moconiosis. 

Category I. In these radiographs a small num- 
ber of opacities can be seen in at least two 
anterior rib spaces extending over not more 
than half of the medial two-thirds of the 
lung fields. 

Category II. In these radiographs, any opaci- 

ties present extend over more than half of 
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the medial two-thirds of the lung fields but 
are sparse or absent in the lateral third. 
Category IL]. In these radiographs opacities 
are present over the whole of both lung 
fields but may be absent above the clavicles. 


Progressive massive fibrosis usually compli- 
cates the illness of a patient who has had long 
standing category III pneumoconiosis, less com- 
monly it complicates category II. Ill-defined 
opacities appear usually in the upper lung fields, 
adjacent to the hila, and often increase rapidly 
in size. These opacities are so large in certain 
cases that they may occupy mest of a lobe and 
not infrequently undergo cavitation. In contrast, 
the opacities that are found in Caplan’s syn- 
drome are more peripherally situated, tend to 
be multiple, and more commonly affect both 
lungs. They appear rapidly, but having devel- 
oped, remain the same size for many years. Char- 
acteristically, these lesions develop upon a back- 
ground of category I pneumoconiosis and may 
indeed appear in the absence of radiologic evi- 
dence of pneumoconiosis (category 0). The case 
reported here seems to possess most or all of 
the distinctive features described by Caplan (1). 

Evidence that this is a distinct entity is pre- 
sented from an epidemiological study by Miall, 
Caplan, Cochrane, Kilpatrick, and Oldham (2). 
The pathology of the syndrome was investigated 
by Gough, Rivers, and Seal (4) and their 
findings and conclusions are lucidly expounded. 
These authors studied at necropsy 14 cases of 
coniosis. It was found that the nodules seen in 
Caplan’s syndrome and progressive massive fibro- 
sis can both occur in the same patient or either 
type of lesion may occur independently. Cavita- 
tion was frequently present and active, or 
“burnt-out” tuberculosis, a frequent complica- 
tion of pneumoconiosis, was demonstrated in 
several instances. The differentiation between 
the ordinary collagenous nodule of pneumo- 
coniosis, the silico-tuberculous nodule compli- 
cating established progressive massive fibrosis, 
and the Caplan nodule was occasionally difficult 
especially when nodules of all three types oc- 
curred in the same subject. In general the “rheu- 
matoid” or Caplan nodule often looks like a 
giant silicotic nodule to the naked eye, but histo- 
logically they are quite unlike classical silicosis. 
In contrast to the tuberculous nodule which they 
resembled in many ways, guinea pig inoculation 
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and culture was positive in less than half of the 
cases. The background of pneumoconiosis was of 
moderate degree only, in contrast to the nodules 
found in progressive massive fibrosis. Calcifica- 
tion was also found in some nodules. Many of 
the nodules found in Caplan’s syndrome micro- 
scopically presented a system of concentric lay- 
ers. Histologic examination of these nodules re- 
vealed a central portion of necrotic tissue with 
varying amounts of collagen and dust present. 
The outer layer was infiltrated with lympho- 
cytes and plasma cells. Periodic acid-Schiff stain- 
ing was less intense than in subcutaneous rheu- 
matoid nodules. Endoarteritis obliterans was fre- 
quent. In many of the nodules there was a pe- 
ripheral zone of active inflammation with poly- 
morphonuclear leucocytic invasion and also the 
presence of a few macrophages. This active zone 
abutted on the central mass of collagen and it 
is noteworthy that this region is not present in 
the orthodox pneumoconiotic nodule. Gough 
et al. (4) regarded this inflammatory zone as 
probably representing the rheumatoid compon- 
ent. A detailed examination of tissue contain- 
ing this inflammatory zone did not demonstrate 
the presence of tuberculosis. 

It seems, therefore, that Caplan’s syndrome 
represents a modified form of infective pneu- 
moconiosis. There are several possible explana- 
tions for this abnormal reaction. First, it may 
be that there is an unusual reaction to the in- 
haled dust. However, these lesions are not re- 
lated to the total quantity of dust present in the 
lungs, and foci of simple pneumoconiosis packed 
with dust may lie adjacent to rheumatoid or 
Caplan lesions. Secondly, the nodules may be a 
modified reaction to tuberculosis. There is little 
to support this contention as tuberculosis cannot 
be demonstrated in the characteristic zones of 
active inflammation. A further possibility is that 
these nodules are rheumatoid in origin and are 
similar to those found on the elbows in rheu- 
matoid arthritis. It is, perhaps, relevant that 
this patient did have typical nodules on_ his 
elbows and elsewhere. The suggestion has been 
made that rheumatoid nodules develop in re- 
gions liable to damage by pressure or trauma, 
that is to say, on the extensor surfaces such as 
the elbows, the occiput, and other areas subject 
to pressure. It is possible that antecedent dam- 
age by inhaled dust particles acts in a similar 
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fashion and damages the lung parenchyma, and 
consequently the nodules develop in the lung 
rather than on the superficial extensor surfaces. 
This concept is difficult to fit in with the fact 
that Caplan’s syndrome is found mainly in the 
less severe type of pneumoconiosis. Perhaps the 
answer lies in the fact that coal miners with 
rheumatoid arthritis react in a peculiar fashion 
to any collagen produced by the infective pneu- 
moconiotic process. 


SUMMARY 

A case of Caplan’s syndrome is described. 
The etiological and pathological features of the 
condition are briefly discussed. It is felt that 
this probably is a commoner entity in America 
than is realized at present. This condition 
should be borne in mind when any patient is 
seen with multiple rounded peripheral lung 
opacities which appear rapidly and then re- 
main unchanged for a considerable period. 


SUMMARIO IN INTERLINGUA 


In 1953, un nove syndrome esseva describite 
per Caplan in que arthritis rheumatoide esseva 
associate con fibrosis nodular del pulmones. 
Es describite un subjecto con iste syndrome. 
Ille se presentava con multiple arrondate opa- 
citates pulmonar, le etiologia del quales non 
esseva immediatemente apparente. 

Le syndrome es characterisate per le presentia 
de multiple nodulos parenchymal de sito usual- 
mente peripheric. Per contrasto con le conglo- 
meration classic, iste nodulos tende a disvelop- 
par se in parenchyma pulmonar que exhibi 
solmente minor grados de pneumoconiosis. Sub- 
jectos con iste entitate ha communmente sever 
arthritis rheumatoide con formation de nodulos. 
Rarmente le symptomas arthritic es de character 
minor. 

Le examine histologic del nodulos revela un 
distinctive apparentia. Le nodulo de Caplan 
exhibi un resimilantia superficial con le classic 
nodulo silicotic 0 pneumoconiotic e con le no- 
dulo de arthritis rheumatoide. In altere respec- 
tos illo differe marcatemente. Le ration per que 
subjectos con pneumoconiosis e coincidente 
arthritis rheumatoide disveloppa iste atypic 
opacitates pulmonar es pauco clar a iste tem- 
pore. Il es possibile que le phenomeno es rela- 
tionate con le factores immunologic que es 
trovate in iste morbos. 
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Idiopathic Pulmonary Hemosiderosis 


A Case Report and Discussion 


Lieut. J. Ropert Coates (Mc), usN, and Lirut. James C. BeLLAMy (MC), USN 
New York, New York 


rennet PULMONARY HEMOSIDEROSIS is a rela- 
tively rare condition affecting primarily chil- 
dren and young adults. It is a disease process 
characterized by a loss of blood into the alveo- 
lar spaces of the lung, often of a sudden and 
severe degree. It can be fatal initially, or it may 
develop into chronic or recurrent episodes of 
pulmonary hemorrhage with the eventual de- 
velopment of pulmonary hemosiderosis and fi- 
brosis, cor pulmonale, recurrent anemia, and 
death in a large percentage of cases. 

By 1957 approximately 65 cases had been re- 
ported in the entire literature. Soergel (1) tabu- 
lated these cases in a complete review of the 
literature, and found only 12 cases to have been 
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present in adults, while Williams and Young 
(2) in 1956 reported a total of 16 cases in adults. 
Smith and Feinberg (3) reported only the 
second case to occur in an adult of 30 years 
of age, and Gurewich and Thomas (4) reported 
the seventh case in the literature in an adult 
over 20 years of age. 

The following case report is that of a 17- 
year-old male in the United States Navy who 
developed hemoptysis, anemia, and respiratory 
symptoms shortly after starting his boot train- 
ing. It is believed to be of special interest be- 
cause vigorous diagnostic measures, including 
right heart catheterization, angiocardiography, 
bronchoscopy, bronchography, and thoracotomy 
with lung biopsy, were utilized in an attempt to 
make a proper diagnosis. This latter procedure 
has been performed in relatively few patients, 
and yet the value to be gained by such a safe 
diagnostic test is of great help in establishing 
the diagnosis and in aiding one to decide on 
proper therapy. This case report is also of in- 
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terest because our patient is one of the few to 
have received corticosteroid therapy with ap- 
parent benefit. 
Case 
M. L., a 17-year-old white male, first noted the 
symptoms of paroxysms of coughing usually asso- 
ciated with exertion and productive of bloody spu- 
tum. These began in April of 1959, shortly after he 
started boot training. The symptoms persisted for 
five weeks, and the amounts of blood produced were 
estimated to range from one to two teaspoonfuls to 
a cup a day. From the latter part of May 1959 until 
July 26, 1959 he was free of symptoms. On July 27, 
1959 he was admitted to the United States Naval 
Hospital, Great Lakes, Illinois, with a two-day his- 
tory of a sudden onset of marked weakness, malaise, 
anorexia, supraorbital headache, and mild nonpro- 
ductive cough. He was found to be very pale and 
to have tachycardia, dyspnea, and periorbital ery- 
thema. The hemoglobin was 7.5 gm/100 ml, and the 
hematocrit was 17%. The white blood cell count, 
differential count, platelet counts, prothrombin 
time, bleeding and coagulation times, blood urea 
nitrogen, serum bilirubin, and urinalysis were all 
normal. A chest X ray (Figure 1) demonstrated a 
moderately severe bilateral nodular pulmonary in- 
filtration. This showed significant clearing by Au- 


Ficure 1. Roentgenogram of the chest on admis- 
sion demonstrates a diffuse and patchy infiltrate 
bilaterally, radiating out from the hilar regions. 
The lower halves of the lung fields are primarily 
involved. Note prominence of the pulmonary artery 


segment. 


CASE REPORTS 


Ficure 2. Roentgenogram of the chest one week 
after admission demonstrating marked clearing of 
the bilateral infiltrate. 


gust 3, one week later (Figure 2). Treatment con- 
sisted of two blood transfusions. During the second 
of these he developed transient fever and arthral- 
gias. After significant improvement he was trans- 
ferred to the United States Naval Hospital, St. 
Albans, New York, for further diagnostic studies. 

Physical examination upon arrival at St. Albans 
revealed a pale, lethargic male in no severe distress. 
There was pallor of the mucous membranes. The 
chest and lungs were clear to percussion and aus- 
cultation. Cardiac examination was normal except 
for an increased pulmonic second sound which was 
split. The liver and spleen were not palpable, and 
no other abnormalities were noted. 

Studies demonstrated a hemoglobin of 10.5 gm/ 
100 ml, and a hematocrit of 35%. The corrected 
sedimentation rate (Westergren method) was 28 
mm in one hour. The white blood cell count and 
differential were normal, with 1% eosinophiles, as 
were the bleeding and coagulation times, the pro- 
thrombin time, platelet count, reticulocyte count, 
urinalysis, blood urea nitrogen, total proteins and 
albumin-globulin ratio, and total eosinophile count. 
The direct Coomb’s test was negative, and stools 
were negative for occult blood. The serum iron was 
50 wg/100 ml with an unsaturated iron binding ca- 
pacity of 100, and a total iron binding capacity of 
150 ug/100 ml. Sputum smears and cultures for acid 
fast organisms and bacteria were negative. Skin 
tests with purified protein derivative, first and 
second strength, histoplasmin, and coccidioidin were 
negative. Bronchoscopy and bronchograms were 
normal. A right heart catheterization demonstrated 
normal pressures in the right atrium, right ven- 
tricle, pulmonary artery, and in the pulmonary 
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Ficure 3. H and E stain. Diffuse distribution of 
pigment laden macrophages in alveoli and alveolar 
duct. Note the slight increase of stromal elements in 
the wall of the latter. x 100. 


artery wedge position. Arterial oxygen studies and 
the calculated cardiac output were normal. Pul- 
monary function studies, including ventilatory and 
arterial gas studies, were within normal limits. An 
electrocardiogram was normal. Following broncho- 
scopy the patient began to cough up blood-tinged 
sputum, smears of which again showed many hemo- 
siderin-laden macrophages. A chest roentgenogram 
on August 30, 1959, again was indicative of pul- 
monary hemorrhage, and the hemoglobin fell to 9 
g/100 ml. He received two units of blood by trans- 
fusion, and while getting the second transfusion, 
he developed generalized malaise, fever, and a sen- 
sation of tightness across his chest. The patient was 
started on ferrous sulfate by mouth. On November 
5, 1959, a right thoracotomy and lung biopsy were 
performed under general anesthesia. No surgical 
or postoperative complications were encountered. 
Pathological findings of the excised lung tissues 
were as follows: The biopsy specimen consisted of 
a wedge-shaped portion of lung tissue measuring 
6.5 x 20.5 cm. The pleural surface was smooth, 
translucent, and glistening, and the pulmonary 
parenchyma was pinkish-brown. 

Microscopically, hematoxylin and eosin-stained 
sections revealed the pleura to be normal, but the 
alveoli were generally collapsed and practically all 
contained rounded macrophages laden with granu- 
lar, reddish-brown pigment material (Figures 3 and 
4), Many alveoli as well as terminal bronchioles 
were virtually packed with such cells. A mild in- 
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crease of connective tissue elements in the walls of 
the terminal bronchioles was noted in some areas, 
but there was no evidence of foreign body reaction. 
the pigment-laden macrophages gave a_ strongly 
positive Prussian-blue reaction, but only minute 
amounts of blue staining material were detected 
within the alveolar and blood vessel walls (Figure 
5). Sections stained for elastic fibers by the Mac- 
Callum modification of Verhoeff’s method revealed 
apparent splitting, variability in size, and some dis- 
order of arrangement of fibers. The elastic lamellae 
of the arterioles were unaltered. 

Although the described changes in elastic tissue 
were of mild degree, they were distinct, and this 
finding in the absence of significant iron deposition 
in the pulmonary stromal elements suggests that a 
defect in elastic tissue may precede connective tissue 
proliferation and foreign body reaction. Indeed, the 
defect permitting a diffuse extravasation of blood 
into the alveoli may well reside in the elastic tissue 
fibers. 

It is of interest to note that while typing and 
cross-matching blood for this patient prior to sur- 
gery, a positive direct Coomb’s reaction was ob- 
tained, and a high titer for the anti-Kell factor was 
demonstrated. On November 24, 1959, the patient 
was started on therapy with prednisone, 60 mg a 
day. This dosage was gradually decreased to a main- 
tenance dosage of 15 mg a day. Upon initiation of 
prednisone therapy the hemoglobin and hematocrit 
values were 13.5 g/100 ml, and 44%, respectively. 
Despite occasional episodes of cough productive of 
small amounts of blood-tinged sputum, the patient 


Ficure 4. H and E stain. Pigment laden macro- 
phages within alveolus. x 440. 
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Ficure 5. Iron stain. Macrophages giving positive 


Prussian blue reaction for iron. Note only minute 
amounts of iron within alveolar walls. * 100. 


remained free of symptoms, and his complete blood 

count remained normal until his discharge in Feb- 

ruary, 1960. Follow-up examination in April, 1960, 

while he was still on maintenance dosages of pred- 

nisone, again revealed no abnormalities. 
Discussion 


Idiopathic pulmonary hemosiderosis and the 
associated pathological findings were first de- 
scibed by Virchow in 1851. Ceelen (5) reported 
on the autopsy findings in two cases in 1921. 
Since that time more than 60 cases have been 
discussed in the world medical literature, in- 
cluding a fine analysis of 17 cases by Wyllie, 
Sheldon, Bodian, and Barlow (6) and the re- 
view of 65 cases previously mentioned, by Soer- 
gel (1) in 1957. The disease is found to be most 
prevalent in children and young adults, the two 
oldest cases reported being in the fourth decade 
of life. Soergel in his review found the sex in- 
cidence to be equal in children, whereas in ten 
of 12 adult cases the disease occurred in males. 

Brewer, Kennedy, and Edwards (7) described 
two major types of clinical patterns. The first 
of these occurs as recurrent acute episodes 
of intra-alveolar hemorrhage characterized by 
severe dyspnea, cough, weakness, tachycardia, 
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often by cyanosis, fever, pallor, and, character- 
istically, by hemoptysis. ‘The latter is often not 
severe or massive even though the actual loss of 
blood into the alveolar spaces may be marked. 
These patients may develop clubbing of the 
fingers, hepatosplenomegaly, and icterus. A mi- 
crocytic, hypochromic anemia is common. These 
acute episodes with severe pulmonary hemor- 
rhage, acute respiratory distress, and profound 
anemia may cause death suddenly or in a mat- 
ter of months. The second clinical type of the 
disease is described as an insidious process with 
a more prolonged duration of illness and with 
milder forms of exacerbation. ‘The hemoptysis 
may occur only as intermittent mild blood 
streaking of sputum. Complete remissions be- 
tween attacks are usually uncommon, and the 
patients often continue to complain of lethargy, 
fatigue, and dyspnea. Many eventually die of an 
acute pulmonary hemorrhage, intercurrent in- 
fection, chronic pulmonary fibrosis, and cor pul- 
monale. The physical findings in the chest dur- 
ing these attacks may reveal no abnormalities. 
The prognosis is generally poor with a more 
malignant course in children. Brewer et al. (7) 
in analyzing 31 cases, reported that six patients 
lived less than one year, and that 25 lived less 
than five years. Williams and Young (2) re- 
ported that in the 16 cases over the age of 14, 
six died, six others were alive with a follow-up 
period of a few months to four years, and in 
four others the outcome was not stated. Soergel 
stated the duration of illness to range from five 
weeks to nine years, with a mean duration of 
life of 2.9 years from the onset of symptoms. 
He also noted that of 38 cases described in the 
literature as being acute, 32 proved to be fatal. 
There is usually a moderate to severe micro- 
cytic, hypochromic anemia due to intra-alveolar 
blood loss. Reticulocytosis may be marked and 
bone marrow studies usually demonstrate hyper- 
plasia of erythrocytic elements. Radioactive iron 
and chromium studies, as performed by Apt, 
Pollycove, and Ross (8), demonstrated the iron 
turnover pattern to be compatible with that of 
an iron deficiency anemia due to hemorrhage, 
rather than to hemolysis. The iron deposited in 
the lungs was found to be poorly utilized even 
when there was a severe coexistent anemia. 
There is often a moderate increase in the 
serum bilirubin (indirect fraction), and uro- 
bilinogen may be increased in the urine. This 
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occurs after the acute attack and probably is 
the result of the breakdown products of intra- 
alveolar blood. A characteristic and often diag- 
nostic finding is the presence of macrophages 
laden with hemosiderin in the sputum. This was 
demonstrated in our case. These macrophages 
may be found in the gastric aspirate, especially 
in children, due to swallowing of the sputum. 
Likewise, stools may be positive for occult 
blood. Lung aspiration biopsy was performed 
safely in four cases by Gellis, Reinhold, and 
Green (9) and revealed many macrophages 
laden with hemosiderin, and pulmonary fibro- 
sis. Lung biopsy by thoracotomy has been de- 
scribed by Williams and Young and others, and 
can be diagnostic of idiopathic pulmonary 
hemosiderosis. Many of the alveoli are noted to 
be filled with and often consolidated by macro- 
phages filled with hemosiderin. There is a 
strongly positive reaction to iron stains. Alveo- 
lar walls may show variable degrees of thick- 
ening due to cellular proliferation and an in- 
crease in the reticulum framework. Elastic fibers 
in the alveolar septae may be filled with hemo- 
siderin, and in later cases there may well be a 
decrease in the elastic tissues with a replacement 
by fibrosis. The arteries and arterioles are usu- 
ally unaffected although they may be im- 
pregnated with hemosiderin, and the smaller 
and medium-sized vessels may become tortuous, 
coarsened, fragmented, and possibly deficient in 
number. Other pathological findings, as dis- 
covered by autopsy studies, have shown that the 
deposition of hemosiderin has occurred in no 
other organs except the lungs and the hilar 
lymph nodes. Soergel states that right ventricu- 
lar hypertrophy occurred in 70% of the cases 
analyzed, and that often dilatation was associ- 
ated. A moderately severe myocarditis has been 
found in some cases. Soergel also reported that 
right heart catheterization had been performed 
in four cases, with a demonstration of an eleva- 
tion of the pulmonary artery pressure in two 
cases. In our case the pulmonary artery pres- 
sure was found to be normal early in the course 
of the disease, even though there was some 
prominence of the pulmonary artery segment 
on X ray, and the second pulmonic sound was 
increased in intensity and split. 

The findings in the chest roentgenogram, al- 
though not pathognomic, are very significant, 
and when correlated with the clinical picture 
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can indicate the correct diagnosis. These find- 
ings have been well described by Schoeniger, 
Tucker, and Bolande (10), by Brewer et al. (7), 
and by Hodson, France, and Jordon (11). Dur- 
ing the episodes of acute hemorrhage the X-ray 
findings resemble those of pulmonary edema 
with a dense infiltration emanating bilaterally 
from the hilar regions and involving the lower 
two-thirds of the lung fields. There may be 
rapid and complete clearing following an acute 
episode (12). A more common pattern asso- 
ciated with chronic recurrent intra-alveolar 
bleeding shows multiple blotchy densities which 
may clear rapidly or may vary in size and dis- 
tribution from day to day with continuous 
bleeding. After repeated bleeding episodes in 
the chronic cases, pulmonary fibrosis develops 
with a resultant fine reticulostriate chest X-ray 
finding. Hilar lymph node enlargement also de- 
velops, and cardiac enlargement, atelectasis, and 
pneumonia may be complicating factors. 

The possible pathogenesis of this disease has 
been discussed by many authors. Those theories 
propounded include a primary defect in the 
lung tissue with a congenital or acquired defect 
in the elastic fibers of the alveoli, an autoim- 
mune sensitivity reaction with a selective action 
on the alveolar walls, a primary pulmonary cir- 
culatory defect, a form of hemolytic disease, a 
disturbance of the vasomotor control in the pul- 
monary arteries, a primary iron storage disease 
of the lungs, and increased tissue fragility 
secondary to iron deficiency and an allergic 
state. Those proponents of the theory based on 
an autoimmune etiology with the alveoli as the 
shock organ have shown eosinophilia in some 
cases, an elevated cold agglutinin titer (6) and 
a necrotizing arteritis in one case (1). A favor- 
able response in some cases to splenectomy or 
to corticosteroid therapy is indirect evidence in 
favor of this theory. Gurewich and Thomas (4), 
in an attempt to demonstrate a circulating anti- 
body in their case, found a weakly positive latex 
agglutination test during the acute phase of the 
illness and a negative test during convalescence. 
It is of interest to note that in our case the pa- 
tient developed a marked dermatitis secondary 
to merthiolate application; on two occasions he 
had a febrile reaction to blood transfusions, and 
he did develop a positive direct Coomb’s test 
and a significant elevation of the anti-Kell titer. 
As has been reported previously (4, 13) one of 
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his blood transfusions may have initiated a sig- 
nificant exacerbation of his pulmonary hemor- 
rhage. Also, this patient developed hemoptysis 
and a mild drop in hemoglobin and hematocrit 
following bronchoscopy. 

Therapy has generally included 
emergency and supportive care in the acute 
episodes, including blood transfusions and, 
later, iron therapy. Splenectomy has been tried 
in some cases with apparent benefit (6, 14). 
This mode of therapy is based on the idea that 
the spleen may play a part in producing a sensi- 
tizing agent. The use of ACTH and the cor- 
ticosteroids is based on the similar theory that 
the disease is due to an autoimmune mechanism. 
Soergel (1) noted improvement in two of four 
cases treated with corticosteroids and ACTH or 
both. Gurewich and Thomas (4) treated their 
acute case with prednisone and ACTH, and 
apparently induced a remission. Browning and 
Houghton (12) and Irwin and Snowden (15) 
each report one case of chronic idiopathic pul- 
monary hemosiderosis improved and apparently 
in prolonged remission following treatment 
with cortisone and ACTH. Our patient im- 
proved remarkably on prednisone therapy, and 
on a maintenance dose of 15 milligrams a day 
for over six months he has remained free of 
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symptoms. 
SUMMARY 


A case of idiopathic pulmonary hemosiderosis 
in a 17-year-old male has been reported. He ap- 
peared to have the clinical type characterized by 
a more insidious onset with chronic, recurrent 
episodes of pulmonary hemorrhage. The case 
is of interest because intensive studies were un- 
dertaken to demonstrate the etiology. Right 
heart catheterization, which has been reported 
in only four previous cases, was performed early 
in his disease while he was still symptomatic and 
anemic, and was completely normal. This would 
seem to refute the theory, at least in this single 
case, that the cause is due to a vasomotor in- 
stability of the pulmonary arterial circulation, 
with a resultant pulmonary hypertension. It is 
probably true that in the late cases pulmonary 
fibrosis may develop with a secondary elevation 
of the pulmonary artery pressure and subsequent 
cor pulmonale. Also in our case angiocardiog- 
raphy was performed in order to rule out pul- 
monary arteriovenous fistulae, other vascular 
anomalies of the lungs, or cardiac abnormalities, 
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and no such defects were found. This is the first 
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instance that we are aware of in which such a 
procedure was utilized for diagnostic purposes 
in this disease. The typical chest roentgenogram 
findings were demonstrated, the sputum was 
filled with hemosiderin-laden macrophages, and 
an open surgical biopsy of the lung demon- 
strated the usual early findings of this disease 
process. 

Therapy with prednisone apparently has in- 
duced a clinical remission in a disease which 
was Clinically active and recurrent for at least 
seven months. 

The incidence, clinical picture, prognosis, 
major laboratory and_ pathological findings, 
chest roentgenogram findings, theories of patho- 
genesis, and modes of therapy as contained in 
the recent literature have been discussed. 

It is suggested that in patients who present 
with one of the two major clinical forms of this 
disease and who have the major chest roent- 
genogram findings as described, exhaustive stud- 
ies be performed in an attempt to delineate the 
cause of this disease process. Open surgical lung 
biopsy should strongly be considered. In good 
hands the morbidity and mortality are very 
slight; the gains regarding correct diagnosis and 
the decision for ultimate therapy are great. 
Finally, it is recommended that corticosteroid 
therapy be utilized. This has proved to be bene- 
ficial in the majority of those few cases in which 
it has been tried. It should be realized that the 
mortality in this disease, although high, is not 
as great as once thought. 


SUMMARIO IN INTERLINGUA 


Es reportate un caso de idiopathic hemoside- 
rosis pulmonar in un masculo de 17 annos de 
etate. Le caso esseva del typo clinic que es 
characterisate per un declaration insidiose con 
recurrente episodios de hemorrhagia pulmonar. 
Intense studios—incluse catheterismo dextero- 
cardiac, angiocardiographia, bronchographia, 
bronchoscopia, e thoracotomia con biopsia pul- 
monar—esseva interprendite in le effortio de 
establir le etiologia. Constatationes typic esseva 
demonstrate in le roentgenogramma thoracic; 
le sputo contineva multe macrophagos cargate 
de hemosiderina; ¢ le biopsia chirurgic reve- 
lava le usual constatationes precoce de iste pro- 
cesso pathologic. In iste caso particular, le nor- 
malitate del catheterismo cardiac pare rejicer 
le theoria que le causa del morbo es instabilitate 
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vasomotori del arteria pulmonar con resultante 
hypertension pulmonar. Il es probabilemente 
ver que tarde in le processo morbide, fibrosis 
pulmonar pote resultar in un elevation secun- 
dari del tension pulmono-arterial e subsequente- 
mente in corde pulmonal. 

Therapia con prednisona induceva un re- 
mission clinic post que le morbo habeva essite 
clinicamente active e recurrente durante un 
periodo de al minus septe menses. 

Un revista del incidentia, del tableau clinic, 
del prognose, del constatationes laboratorial e 
clinic, del theorias de pathogenese, e del mo- 
dalitates therapeutic es presentate. 

In patientes qui presenta le aspectos clinic e 
roentgenographic que justifica le suspicion que 
iste morbo es presente, un aperte biopsia chi- 
rurgic del pulmon deberea esser seriemente con- 
siderate. Le beneficios ab le puncto de vista 
del diagnose e del selection del therapia es 
grande. Morbiditate e mortalitate (sub manos 
de experto) es basse. Es recommendate, final- 
mente, que therapia a corticosteroide es utili- 
sate. Illo se ha provate benefic in multes del 
casos in que illo esseva essayate. 
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Taenia Saginata Diagnosed as Digitalis Toxicity 


oe INFECTIONS OCCUR INFREQUENTLY 
in the United States (1) and those that do 
appear are usually subclinical. It is even less 
common for tapeworm infestation to occur in 
a patient also suffering from diabetes mellitus, 
Laennec’s cirrhosis, and arteriosclerotic heart 
disease. 

The purpose of this paper is to report a case 
of diarrhea and protracted weight loss in a 72- 
year-old male, which was originally attributed 
to digitalis toxicity and diabetes mellitus. The 
patient himself furnished the diagnosis by spon- 
taneously passing an extensive segment of 
Taenia saginata proglottids. 


Case REPORT 


A 72-year-old white male was admitted to the 
Urology Service of the Pennsylvania Hospital on 
September 27, 1960. He had been unable to control 
urination for the year prior to admission. He had 
urinary dribbling every five to ten minutes, occur- 
ring up to 50 times per day, and had nocturia ten 
to 15 times per night. He had also had occasional 
loose bowel movements two to three weeks prior 
to admission, but he stated, “These were not an- 
noying.” His appetite was good, yet in the past few 
years he had lost about 40 pounds. For the past 
year he had been taking digitalis leaf, 0.1 g by 
mouth every day, and tolbutamide (Orinase), 0.5 
g per day. 

Review of his past medical history disclosed that 
he had been admitted to the Pennsylvania Hospital 
in November 1959 for congestive heart failure. The 
discharge diagnoses were arteriosclerotic heart dis- 
ease, diabetes mellitus, senile emphysema, and Laen- 
nec’s cirrhosis. He was readmitted in December of 
the same year because of pus cells in his urine. The 
diagnoses of pyelonephritis and benign prostatic hy- 
pertrophy were made. 

Of interest in the patient’s social history is that 
he had visited Jerusalem in 1957, after having been 
continuously in this country for 52 years. He re- 
mained in Jerusalem for one year and returned to 
the United States in August 1959. He had not had 
any episodes of diarrhea or constipation while 
away. 
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Admission Physical Examination: The patient was 
in no respiratory distress. The pulse was 50/minute 
and regular; the temperature, 98.6F; and respira- 
tions, 22/minute. There was an increase in the an- 
teroposterior diameter of the chest, and the chest 
was hyper-resonant to percussion. Coarse rhonchi 
were heard, but no rales. The bowel sounds were 
normal; the liver was enlarged two finger-breadths, 
but was firm and non-tender. No abdominal masses 
were palpable. Examination of the rectum revealed 
a prostate 2+ enlarged, but there were no palpable 
rectal masses. No cardiac murmurs were audible, 
and there was no peripheral edema or cyanosis. 

Initial laboratory studies revealed a urine con- 
taining eight to ten white cells per high power field, 
without glucose or albumin. Blood examination: 
hemoglobin, 13.1 g/100 ml; hematocrit, 42%; white 
cells, 8,500/mm*. Differential white cell count: 
polymorphonuclear cells, 69%; lymphocytes, 27%; 
eosinophils, 3%; basophils, 1%. 

The blood urea nitrogen was 24 mg/100 ml, and 
the fasting blood sugar was raised to 420 mg/100 ml. 

The electrocardiogram revealed an abnormal trac- 
ing with complete A-V block. The ventricular rate 
was 38/minute; auricular rate, 86/minute. 

Hospital Course: On the eighth hospital day, the 
patient developed severe diarrhea. He also com- 
plained of vague abdominal discomfort, but there 
was no vomiting. His pulse rate was 40/minute. No 
masses were palpable on rectal examination. 

It was believed that the diarrhea was caused by 
digitalis toxicity. Digitalis was discontinued, and 
the patient was given 5 ml of paregoric. The diar- 
rhea persisted; 30 ml of kaolin given every four 
hours (four doses) did not stop the frequent loose 
bowel movements. 

On the third day of the continued diarrhea, the 
patient spontaneously passed a ten foot segment of 
tapeworm while running to the lavatory. The tape- 
worm specimen (Figure 1) was sent to the Clinical 
Pathology laboratory and diagnosed as Taenia 
saginata. The patient continued to pass spontane 
ously Taenia proglottids for most of the day. 

Treatment of the Taenia infection was begun the 
following day. The patient was given 300 mg of oral 
quinacrine (Atabrine) every 20 minutes three times. 
One and a half hours after the last dose of Ata- 
brine, 15 mg of epsom salts in 100 ml of water were 
given. 

All the resulting copious stools were collected and 
sent to the laboratory. Several proglottids were 
found, including segments which appeared to be- 
long to the neck region of the Taenia; however, no 
scolex was identifiable. 

Within one day following the Atabrine treatment, 
the patient’s diarrhea ceased. The digitalis was 
discontinued for four days and the pulse remained 
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FicurE 1. Taenia saginata proglottids spontaneously 
passed by patient. 


at 40 beats per minute. Upon resumption of digi- 
talis there was no further occurrence of diarrhea. 


Discussion 


Beef tapewornt is a relatively uncommon 
clinical manifestation in this part of the coun- 
try. From 1943 ty 1958, there have been 12 re- 
corded cases of Waenia saginata at the Penn- 
sylvania Hospital. Two of these patients were 
also suffering from diabetes mellitus. 

Our 72-year-olil patient not only furnished 
us a surprising clinical manifestation; he also 
pointed out the ¢ase with which a parasitic in- 
fection may be overlooked. The initial history 
revealed that the patient had had loose bowel 
movements two \o three weeks prior to admis- 
sion. He also stated that although his appetite 
was good, he had lost about 40 pounds in the 
past few years. Little emphasis was placed on 
these complaints. The weight loss was attributed 
to diabetes mellitus. No initial stool specimen 
was sent for ova and parasites. The hemogram 
revealed only 3% eosinophils. 

Subsequently, when he developed diarrhea, 
the only information we had was a fulse rate 
of 40 beats per minute, an electrocardiogram 
showing A-V dissociation, and a history of hav- 
ing taken 0.1 g digitalis leaf daily for the past 
year. 
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Fortunately, the patient spontaneously passed 
a ten foot segment of Taenia proglottids. The 
diagnosis was then made and therapy begun. 
This included the use of oral Atabrine and col- 
lection of all stool specimens to search for the 
scolex. If no scolex were found, we could then 
examine the patient’s stool in six months, look- 
ing for the Taenia proglottids or eggs. If the 
six month specimen were found to be positive, 
another course of oral Atabrine could be given 
or the quinacrine could then be administered 
by means of the intraduodenal approach (2). 

This case report, besides illustrating an in- 
frequent manifestation, should indicate the 
benefit that may be gained by doing routine 
stool analyses for ova and parasites on all 
hospital admissions. 

No relation between diabetes mellitus and 
Taenia infection is implied. 


SUMMARY 


A case has been presented in which a 72- 
year-old male, with known diabetes mellitus 
and arteriosclerotic heart disease, developed a 
marked weight loss and subsequent diarrhea. 
These two complaints were attributed to his 
diabetes and possible digitalis toxicity, until the 
patient spontaneously passed a ten foot seg- 
ment of Taenia saginata proglottids. 


SUMMARIO IN INTERLINGUA 


Es presentate un caso in que un masculo de 
72 annos de etate, cognoscitemente con diabete 
mellite e arteriosclerotic morbo cardiac, dis- 
veloppava un marcate perdita de peso e subse- 
quentemente diarrhea. Iste duo gravamines es- 
seva attribuite al diabete e possibilemente a 
toxicitate digitalic, usque le patiente vacuava 
spontaneemente un segmento de dece pedes de 
Taenia saginata. 

Per consequente iste caso illustra non sol- 
mente un manifestation infrequente; illo etiam 
signala le beneficios a derivar ab le effectuation 
routinari de analyses de fece pro ovos e para- 
sitos in omne nove admissiones hospitalari. 
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REVIEW 


HE ROLE OF THE NERVOUS SYSTEM in 
ae production and maintenance of 
blood pressure has long been recognized. 
It has always been difficult, however, to 
relate experimental hypertension produced 
by acute and chronic experiments on the 
nervous system to the clinical disorders in 
which elevation of blood pressure occurs. 
Recently, renewed interest in the role of 
the central nervous system has been mani- 
fested (1, 2), and several excellent reviews 
of the present status of the physiological 
evidence relating the central nervous sys- 
tem to the cardiovascular system have be- 
come available (3-5). 

The increasing ability to separate out 
certain specific causes of hypertension, such 
as unilateral kidney disease, pheochromo- 
cytoma and aldosteronism, from so-called 
“essential hypertension” has stimulated an 
aggressive ;diagnostic approach in these pa- 
tients. Many are now subjected to a num- 
ber of diagnostic procedures designed to 
identify a specific mechanism which might 
be causal or contributory to their blood 
pressure elevation. In this setting it has not 
been unusual for the question of the role 
of the central nervous system to be raised 
in certain patients. 

It is the purpose of this review to evalu- 
ate the present concepts of the role of the 
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nervous system in the production of high 
blood pressure as specifically applied to 
clinical conditions. 

In general it can be stated concisely that 
maintenance of normal blood pressure re- 
quires a normal vasoconstrictor tone. Such 
tone depends on tonic discharges arising 
from the brainstem, passing through certain 
pathways in the spinal cord and via the 
peripheral nervous system to the blood ves- 
sels. The activity of this system can be 
modified by impulses arising from certain 
areas of the brain, some of which travel 
via the hypothalamus and pass by either 
pyramidal or extrapyramidal pathways to 
the brainstem. Here they act by increasing 
or decreasing the tonic discharge arising in 
this area. 

We shall first review the literature on the 
experimental production of hypertension 
and then discuss its clinical correlates. 


I. PRoDUCTION OF HYPERTENSION BY 
EXPERIMENTS ON THE CENTRAL 
NERvOusS SYSTEM 


A. INCREASED INTRACRANIAL PRESSURE 


Trephination of the skull and applica- 
tion of pressure to the dura or brain by a 
column of saline (6-11) will result in rapid 
elevation of intracranial pressure in the 
experimental animal. Concomitant eleva- 
tion of systolic and diastolic blood pressure 
will persist as long as the elevated intra- 
cranial pressure is maintained in these 
acute experiments. Meyer and Denny- 
Brown (12, 13) have quantified these 
changes and clearly separated them from 
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those produced by brain contusion or con- 
cussion. 

Cushing’s original explanation for this 
change (14), still widely accepted, was that 
the rise in blood pressure was due to com- 
pression of the medulla, compromise of 
local blood flow, and compensatory rise in 
arterial pressure to overcome medullary 
hypoxia. Direct evidence to support Cush- 
ing’s theory has not as yet been found. 

Another hypothesis invokes an intra- 
cranial baroreceptor which responds to 
intracranial pressure. This baroreceptor in 
turn is thought to stimulate a direct vaso- 
constrictor pathway via the medullary vaso- 
motor centers to produce systemic hyper- 
tension (9, 15). A lag of only a few seconds 
exists between the application of pressure 
and the blood pressure response. This time 
relationship suggests that the mechanism 
is one of a direct, neural pathway rather 
than “medullary anemia” as postulated by 
Cushing. In addition, a secondary rise, up 
to 15 seconds later, following the applica- 
tion of pressure has been observed by some 
authors (9, 15). 

Many attempts have been made to pro- 
duce persisting elevation of blood pressure 
by producing chronically increased intra- 
cranial pressure. Blocking cerebrospinal 
fluid drainage from the cisterna magna with 
colloidal kaolin was the usual method (16- 
21). Although the production of hydro- 
cephalus was indisputable, later investiga- 
tors were unable to confirm observations 
that a blood pressure rise occurred under 


these conditions, and it was felt that arti-_ 


facts had arisen from indirect blood pres- 
sure measurements (22). 


B. LIGATION OF VESSELS IN THE NECK 


In support of the medullary anemia hy- 
pothesis, Starling (23) showed in dogs that 
a decrease in cerebral perfusion can lead 
to a rise in blood pressure. Several workers 
have shown that staged ligation of all the 
neck vessels in dogs to produce ischemia 
will in some instances lead to hypertension 
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that is sustained for several weeks or months 
(24). There was often a latent period prior 
to the development of hypertension. ‘Taylor 
and Page (25) ligated all the neck vessels, 
and then found that by various methods of 
stimulation and by acute elevation of cere- 
brospinal fluid pressure they could poten- 
tiate and prolong systemic hypertension. 
It has been specifically noted, however, that 
denervation of blood vessels was important 
(26-28), and if the carotid sinus nerves 
remained intact no hypertension occurred. 
This has resulted in a serious question of 
whether hypertension can be produced by 
vascular insufficiency alone, or whether de- 
nervation or damage to nerves is the im- 
portant factor in these experiments. 


C. CORTICAL AND SUBCORTICAL STIMULATION 


Many subcortical areas of the brain will 
give pressor responses when stimulated elec- 
trically. The dorsal and lateral and poste- 
rior nuclei of the hypothalamus (29-46), 
superior border of the red nucleus (39), 
central gray matter of the midbrain (39, 
47, 48), and the medial and lateral areas of 
the brainstem-reticular formation (39, 49) 
are known to do so, and are generally felt 
to be important in the regulation of blood 
pressure in the normal state. These areas of 
the brainstem have been described in great 
detail on the basis of excitation with elec- 
trical currents. The lower pons often gave 
depressor responses, while pressor responses 
were more common with stimulation of 
anterior and medial brainstem (50-57). 

Stimulation of many cortical areas has 
also been shown to be accompanied by 
pressor effects. The posterior orbital cortex 
and the tip of the frontal lobe (58-74), an- 
terior cingulate gyrus (39, 65, 67, 68, 70, 
73-75), anterior temporal lobes, uncus, 
insula (65, 67, 73, 76), amygdala (61, 63, 
71, 77) are all well accepted as pressor 
areas. The motor and premotor cortex can 
give pressor responses (58, 78, 79), and 
these pathways seem to be mediated 
through the hypothalamus (62, 80-82) and 
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then through the pyramidal pathways (83). 
Responses from the orbital and rhinen- 
cephalic structures pass through the extra- 
pyramidal system after traversing the hypo- 
thalamus (62, 65, 83). There is some 
evidence that a few of these fibers may 
by-pass the hypothalamic system (70, 83). 
All of the hypothalamic pathways seem to 
converge on the medullary centers (84). 
Pitts, Larrabee, and Bronk have demon- 
strated that the discharge from the medul- 
lary center can be inhibited by impulses 
entering the medulla via the aortic or 
carotid pressor receptors (40, 84). 

Stimulation of medullary pyramidal fi- 
bers can produce increased blood pressure 
in decerebrate cats (85). 

Experiments have been carried out in 
patients undergoing lobotomy, and the or- 
bital surface, cingulate gyrus, and temporal 
tip have been noted to give pressor re- 
sponses. Chronic electrodes implanted in 
the amygdala were shown to produce blood 
pressure elevations in four of six patients 
on electrical stimulation. The discharge 
was accompanied by subjective sensations 
of fear and anxiety (67-69). It should be 
noted that Penfield in his extensive work 
with cortical stimulation rarely recorded 
blood pressure elevations, and it is appar- 
ent that the type, strength, and duration of 
current may be important variables. 

In general, changes in blood pressure 
secondary to electrical stimulation have 
been between 10 and 40 mm Hg. Rarely 
have changes up to 100 mm Hg been seen. 
There is often a latency of three to four 
seconds and a recovery in up to 20 seconds 
in most experiments. In contrast, stimula- 
tion which causes hypotension shows little 
or no latency. The reason for the delay in 
hypertensive responses is not clear though 
it is characteristic of manifestations pro- 
duced by electrical stimulation in other 
areas, i.e., motor movements, sensory phe- 
nomena, et cetera. Upon repeated stimula- 
tion a fatiguing phenomenon often sets in. 
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Other factors such as frequency of stimu- 
lation are important (86). 

It would seem a fair generalization to 
state that most of the positive observations 
of blood pressure elevations from cortical 
stimuli have arisen from structures of the 
rostral half of the cerebrum, especially tem- 
poral lobe and inferior and medial frontal 
lobe. Most of these impulses travel via the 
hypothalamus to the brainstem by pyra- 
midal and extrapyramidal routes, where 
they modify the tonic discharge of the 
medullary vasomotor centers. 


D. CORTICAL AND SUBCORTICAL ABLATION 


Cats with certain hypothalamic lesions 
show sham rage, bulimia, poikilothermia, 
diabetes insipidus, inanition, and other 
neurovegetative abnormalities, but sus- 
tained hypertension does not occur, al- 
though transient blood pressure elevation 
may be seen as part of the mass discharge 
of sham rage. 

Only rare instances of elevated blood 
pressure from ablative lesions in this area 
have been noted. These reports have not 
been confirmed. Walters (87), in attempting 
to produce diabetes insipidus, had one dog 
who developed hypertension with blood 
pressures around 240/130 mm Hg persisting 
for five months. He noted the lesion was 
immediately posterior to the infundibulum, 
sufficiently deep to puncture the third ven- 
tricle, and was 3 millimeters wide. No ne- 
cropsy was performed on this animal. The 
only other author who noted an elevated 
blood pressure from ablative lesions was 
Bach (88), who noted that elevation of 
blood pressure had been produced in five 
cats with lesions between the posterior 
hypothalamus and medulla. This was men- 
tioned in a discussion of the paper by 
Keller noted above (89). 

Usually with ablative lesions in the hypo- 
thalamic areas blood pressure drops (89). 
‘This is especially true of the caudal por- 
tion (90); the drop in blood pressure is 
usually minor, compared to that which has 
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been shown to be possible at the brainstem 
level. Dittmar (91) showed that the brain- 
stem could be sliced away from above 
downward without blood pressure changes 
until the middle of the pons was reached. 
After this, progressive slices cause a greater 
fall in blood pressure until the upper part 
of the bulb is reached. Thereafter no fur- 
ther effect is produced. 

It should be stressed that ablative lesions 
in‘other areas of the brain have not been 
reported to produce hypertension. 

Dittmar also showed that stimulation of 
the sciatic nerve gave a good reflex rise in 
blood pressure after separation of the 
medulla from the rest of the rostral brain. 

Owsjannikow (92) confirmed these ob- 
servations and noted that the critical area 
seemed to be a pontine level | to 2 milli- 
meters behind the caudal border of the 
colliculi. These observations suggest that 
hypertension would be a most unusual con- 
comitant of ablative lesions. Hypotension 
might accompany ablative lesions of the 
deep midline structures and be especially 
notable in destructive lesions of the brain- 
stem. 


E. SECTION OF MODERATOR NERVES 


The important homeostatic role of the 
carotid and aortic sinus mechanisms in 
blood pressure control] is well known (93- 
97). Occasionally, section of the branches 
of the glossopharyngeal nerve to the caro- 
tid sinus will lead to hypertension in the 
dog. Heymans points out that all four mod- 
erator nerves, to aortic and carotid bodies 
on both sides, must be cut before sustained 
hypertension can be seen. Hypertension 
lasting five years has been produced by this 
method, with levels as high as 425/222 mm 
Hg being recorded (98). Even with this 
degree and duration of hypertension in the 
dog no pathological lesions of blood vessels 
were seen (99). 

“Neurogenic” hypertension produced by 
section of the moderator nerves has been 
noted to be less likely to cause cardiac 
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hypertrophy and to be associated with a 
mild tachycardia. Cardiac output is high 
(100, 101) and peripheral resistance only 
moderately increased. The blood pressure 
is variable in that it is often normal when 
the animal is quiet and asleep, and ele- 
vated when the animal is anesthetized or 
excited. However, Dammin, Goldman, 
Schroeder, and Pace (102) noted some thick- 
ening of the basement membrane of the 
kidney glomerulus in four to six months. 
Evidences of arteriosclerosis appeared two 
to three and one-half years later. These 
were regarded by the authors as conse- 
quences of the prolonged neurogenic hyper- 
tension. The development in chronic prepa- 
rations of these changes may serve as a link 
between neurogenic and essential hyper- 
tension. 


II. Conpirions IN WHICH 
HYPERTENSION Is ASSOCIATED 


A. INCREASED INTRACRANIAL PRESSURE 


The syndrome of rapidly rising intra- 
cranial pressure was first delineated accu- 
rately by Cushing. His original paper (14), 
published in 1903, described five cases, four 
due to trauma and one to a primary intra- 
cerebral hemorrhage. In the intervening 
years other conditions have been described 
in which rapidly rising intracranial pres- 
sure may lead to a corresponding rise in 
arterial pressure. Among these may be listed 
brain tumor, meningitis, encephalitis, brain 
contusion and laceration, pseudo-tumor 
cerebri, brain abscess, lead encephalopathy, 
and many others. Numerous authors point 
out that the rise must be fairly sudden. 
Intracranial pressures as high as 1,000 milli- 
meters of water may be tolerated without 
blood pressure rise if the increase is gradual 
(103). In general, Fremont-Smith and Mer- 
ritt (103) found no correlation between ar- 
terial and spinal fluid pressures. Experi- 
mental work also indicates that a sharp rise 
in cerebrospinal fluid pressure is necessary 
before the blood pressure is affected. 
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The pathologic physiology, as noted 
above, is still somewhat in doubt; medul- 
lary anemia, interference with nerve path- 
ways, intracranial baroreceptors, and a 
circulating hormone have all been postu- 
lated as factors. 

Brain injury itself, in the absence of in- 
creased intracranial pressure, is probably 
not a cause of sustained arterial hyper- 
tension. In a survey of over 2,000 wartime 
brain injuries (104), it was found that the 
blood pressure tended to be low, and few 
instances of hypertension were revealed, 
even though the pulse was 50 or less some 
weeks after injury in a number of cases. 
Other reviews (105, 106) do not mention 
high blood pressure as a sequel of head 
injury. Acute head trauma, along with a 
host of other illnesses, may be the cause of 
hydrocephalus in later years accompanied 
by hypertension (107), but there is little 
evidence of a direct relationship. Isolated 
reports of sustained hypertension following 
head trauma (108, 109) are not convincing. 

A space-occupying lesion of central nerv- 
ous system pathology that can result in 
rapidly increasing intracranial pressure can 
raise peripheral blood pressure to high 
levels in man. 


B. SEIZURES 


During a grand mal seizure it is known 
that the blood pressure is elevated, asso- 
ciated with the prolonged apnea, Valsalva 
maneuver, and muscular contractions. 
There are, in addition, seizures which are 
primarily autonomic in discharge and may 
not progress to a generalized seizure (110). 
They may be accompanied by yawning, 
flushing, hiccupping, pilomotor erection, 
and in a few cases by blood pressure eleva- 
tions as high as 200/100 mm Hg. Cortical 
foci, usually temporal (111, 112) and di- 
encephalic discharge have been implicated. 
Attacks of diencephalic origin arise most 
often as a sequel of closed head trauma 
(108, 113-117). Raab’s second case (108) is 
particularly striking: Following a head in- 
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jury, a woman 45 years old had repetitive 
attacks, sometimes accompanied by motor 
discharge or confusion, in which her body 
temperature rose as high as 109F, her 
pulse as high as 174, and her blood pressure 
as high as 240/120 mm Hg. She had a total 
of 101 attacks in 133 days; the duration of 
each varied between one-half hour and two 
days. Between paroxysms she was normo- 
tensive and her neurological examination 


_was essentially normal. 


While such attacks suggest a hypo- 
thalamic origin, the thalamus may be 
equally important in their genesis. In Pen- 
field’s cases (114-116) of a third ventricular 
tumor, and in Engle and Aring’s case (117) 
of neonatal trauma, damage to the dorso- 
medial nucleus of the thalamus was shown, 
and disruption of the corticohypothalamic 
pathways was presumed by the latter au- 
thors. (This case is now considered by Riley 
(44) to be an example of familial dysauto- 
nomia.) 

“Sham rage” has rarely been seen in 
humans. Insulin coma and carbon monox- 
ide poisoning were responsible in Wortis’ 
two cases (118), and hypertension occurred 
during the attacks of rage. Therefore, it 
seems that certain temporal lobe seizures 
and discharges arising from thalamic and 
hypothalamic structures may give rise to 
episodic hypertension in the human. 


C. SPACE-OCCUPYING LESIONS 


Expanding or destructive lesions of the 
brain commonly produce symptoms or signs 
by one of three mechanisms: increased in- 
tracranial pressure, seizure activity, and de- 
struction of or interference with nervous 
tissues. The first two of these mechanisms 
have been shown to produce blood pressure 
elevation under the proper clinical condi- 
tions. It is highly doubtful that ablation 
alone causes hypertension. 

Many authors who have reviewed their 
series of brain tumors (119-122) have not 
been impressed with any relationship be- 
tween their patients’ blood pressure and 
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cerebral tumors. Tumors of the brainstem, 
though situated near the vasomotor centers, 
apparently do not lead to hypertension 
except through the mechanism of hydro- 
cephalus (120, 123). Tumors of the third 
ventricle and destructive lesions such as 
sarcoidosis, lipidosis, and pituitary tumors, 
produce many neurovegetative abnormali- 
ties; but, in spite of their proximity to the 
hypothalamic regulatory centers, they have 
not been known to lead to hypertension 
(124, 125). In several reviews of chromo- 
phobe adenomas a relatively high propor- 
tion of patients was found to be hyperten- 
sive: 26.1% of Rand’s group (126), 25% in 
that of Nurnberger and Korey (127), and 
21% in that of Younghusband et al. (128). 
In the latter group, however, nearly all were 
over 55 years of age, most had modest ele- 
vations of blood pressure, and it was not 
clear in these studies that the incidence of 
hypertension was greater than that of any 
other such group of the same age. In only 
one case did remission of hypertension fol- 
low removal of the adenoma, and in this 
case hypopituitarism developed as_ well. 
Functional basophile adenomas have been 
known since Cushing’s reports (122, 129) to 
be associated with vascular hypertension; 
here the mechanism is clearly endocrine. 

The only available reference (130) pur- 
porting to show a causal relationship of 
hypertension to space-occupying lesions 
gives 11 examples. Many of these cases may 
be rejected provisionally on the grounds 
that increased intracranial pressure or clear- 
cut seizures were present. Therefore, the 
evidence in these tumor patients relating 
elevations in blood pressure to anything 
besides increased intracranial pressure and 
epilepsy seems scant. 


D. DENERVATION OF CAROTID SINUS 


Hypertension occasionally appears in the 
human following denervation of the caro- 
tid sinus (131-135). Bucy (131) found that 
four of six patients with glossopharyngeal 
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neuralgia treated by intracranial section of 
the ninth nerve showed a marked rise in 
blood pressure, lasting five to 12 days. A 
similar fatal case followed stripping of the 
carotid sheath on one side (136). Occasional 
hypertension is seen in patients undergoing 
carotid arteriography under local anes- 
thesia, presumably due to the same mecha- 
nism (137). Individual variation in response 
must be marked, since the glossopharyngeal 
nerve has frequently been sectioned by 
others without ill effect (138). It is of inter- 
est that glossopharyngeal neuralgia is not 
associated with paroxysmal hypertension. 

It would seem that on rare occasions one 
can see severe neurogenic hypertension in 
man if direct denervation of the carotid 
sinus is undertaken. 


E. VASCULAR DISEASE 


The most common examples of the co- 
existence of hypertension and neurological 
illness occur when hypertension is primary 
(essential or otherwise) and the neurologi- 
cal illness secondary to it. A systolic pres- 
sure over 160 mm Hg can be expected in 
over 70% of all patients with either cere- 
bral hemorrhage or thrombosis, in an 
autopsy-controlled series (139). Levels tend 
to be higher in the cerebral hemorrhage 
group. 

In a younger age group, those with sub- 
arachnoid hemorrhage secondary to aneu- 
rysms, systolic pressures of 150 mm Hg or 
higher are encountered in 57% (139). Many 
of these patients present with markedly 
increased intracranial pressure, which is in 
itself a cause of acute arterial hypertension. 

Starling (23) hypothesized that hyper- 
tension might result from medullary ane- 
mia caused by cerebrovascular insufficiency. 
Dickinson and Thompson (140) showed an 
inverse correlation between hypertension 
during life, and flow from cerebral vessels, 
particularly vertebral arteries, when _iso- 
lated and perfused in the cadaver. Techni- 
cal objections to the methods have been 
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raised (141). An earlier inconclusive study 
relating hypertension to changes in vessels 
within the medulla may be mentioned 
(142). At the present time there is little 
direct evidence to relate clinical hyperten- 
sion to cerebrovascular insufficiency of the 
brainstem in man. ‘The development of 
methods to evaluate blood flow in indi- 
vidual cerebral vessels will probably be 
necessary before this provocative question 
can be answered. 

Present evidence does not support the 
hypothesis that focal cerebral anoxia or 
infarction can cause arterial hypertension 
unless there is associated increased intra- 
cranial pressure such as may occur with 
large acute lesions. It is distinctly uncom- 
mon to see hypertension with brainstem 
infarctions unless there is associated in- 
creased intracranial pressure secondary to a 
swollen infarcted cerebellum or to hypoxia. 
Despite experimental work in animals there 
is a paucity of clinical reports on vasomotor 
and cardiac disturbances due to destructive 
disease of the medulla (141). 

The syndrome of acute hypertensive en- 
cephalopathy is perhaps a special case. In 
the presence of elevated blood pressure, 
cerebral edema and increased intracranial 
pressure may ensue, depending in part on 
the duration of the syndrome. Once this 
occurs further rise in blood pressure may 
occur. It is interesting to note that many 
patients will have normal cerebrospinal 
fluid pressures despite papilledema. Normal 
cerebral blood flow, in spite of marked 
cerebral vasoconstriction, makes it unlikely 
that the cerebral anoxia is the cause of the 
acutely rising blood pressure (143). 

Patients with cerebral hemorrhage may 
show marked elevations of blood pressure 


secondary to increased intracranial pres- 
sure. Cerebral hemorrhage in the elderly 
usually occurs in patients with pre-existing 
hypertension unless there is some other 
obvious cause such as bleeding diathesis, 
vascular malformation, or diabetes. 
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F. POLYNEURITIDES AND PORPHYRIA 


In the polyneuritides, hypertension is oc- 
casionally observed. In a survey of 50 fatal 
cases of the Guillain-Barré syndrome (144), 
11 had elevated blood pressure, and the 
authors state that “the hypertension and 
tachycardia contributed to the fatal out- 
come in numerous cases.” Again since al- 
most all patients died of respiratory failure, 
the effect of hypoxia must have been im- 
portant, and in these examples it was not 
specifically excluded. McDowell and Plum 
(145), for instance, reported three patients 
with the Guillain-Barré syndrome requir- 
ing artificial ventilation and all showed 
hypertension as marked as 230/160 mm Hg 
during that period. 

It would appear that on occasion there 
can be damage to the modulator nerves 
causing neurogenic hypertension in these 
patients, but it is extremely important to 
eliminate hypoxia as a primary cause. 

In porphyria the occurrence of hyper- 
tension is well documented. Seventeen of 30 
cases (146) had systolic pressures over 140 
and diastolic pressures over 90, or both. 
The blood pressure was observed to vary 
widely, and usually fell to normal levels 
during remissions. Many isolated elevations 
of blood pressure to 180/120 mm Hg were 
seen in a case reported (147), and at autopsy 
multiple lesions of the nervous system were 
found, including the nuclei of cranial 
nerves X and XII, attesting to bulbar 
damage. Hypoxia may have played a role 
in this case. Kezdi (148) found a blood 
pressure of 170/132 mm Hg in one patient, 
and thought that this elevation was simi- 
lar to that produced experimentally by sec- 
tion of the branches of the glossopharyngeal 
nerve supplying the carotid sinus. He sug- 
gested, without evidence, that the periph- 
eral neuropathy of porphyria had in this 
case denervated the carotid sinus. Three 
of six recently reported cases (149) were 
hypertensive, and the author felt, on clini- 
cal grounds, that hypertension was part of 
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episodic vascular spasm. Other examples 
are reported (150). The hypertension in 
porphyria is intermittent, often associated 
with crises of pain (151). It appears to cor- 
relate with focal, ischemic damage to the 
nervous system, which is particularly evi- 
dent in peripheral nerves and the cerebral 
cortex. The exact mechanism of the hyper- 
tension in these cases is not clear, but vas- 
cular spasm, and damage to modulator 
nerves seem potential causes, and certainly 
hypoxia and pain in certain cases may con- 
tribute to its elevation. 


G. POLIOMYELITIS 


In bulbar poliomyelitis a significant pro- 
portion of the patients will have elevations 
of blood pressure during the acute illness. 
Because many patients having bulbar polio- 
myelitis are artificially ventilated, the im- 
portant effects of hypoxia and hypercapnia 
are difficult to exclude, and in patients ill 
for more than a week or two, chronic pyelo- 
nephritis and renal calculi must be consid- 
ered. However, a number of recent authors 
have ruled out these factors and have con- 
cluded that poliomyelitis may indeed cause 
hypertension (152-157). Thirty-eight per 
cent of Kemp’s fatal cases (158) had signifi- 
cantly elevated blood pressures over a 14- 
day period, and as many as 56% had blood 
pressure elevations for a day or more. The 
percentages were higher in cases predomi- 
nantly encephalobulbar or encephalobulbo- 
spinal in form. Lachmund (159) found 22 
of 208 cases of bulbar poliomyelitis to be 
hypertensive. Grullee and Panos (160), 
dealing mainly with children, found that 
“hypertension was present in 51 of the 70 
cases of bulbar poliomyelitis studied (72%) 
and persisted for an average of 3.4 days.” 
Four of these patients had blood pressures 
over 160 systolic, and two of them were less 
than ten years of age. These authors may 
have been overexact in their definition of 
hypertension, and they point out that the 
standards for children are not well estab- 
lished. 
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McDowell and Plum (145), in a smaller 
series, found that 47% of all poliomyelitis 
patients were hypertensive at some point 
in their course, and 12% of the total were 
reported to have developed a significant 
lasting hypertension. They point out, how- 
ever, that all of the latter group had spent 
two weeks or more in respirators, and hence 
were subject to respiratory and renal com- 
plications of bed rest. Only 7°%, of another 
group of over 400 cases had hypertension 
(161, 162). The author was able to correlate 
blood pressure rises with cyanosis, irregular 
respiration, and other evidences of hypoxia, 
and felt that blood pressure elevations not 
accounted for by hypoxia must be “dis- 
tinctly uncommon.” 

Neuronal damage to cells of the centro- 
medial reticular formation in careful au- 
topsy studies (163) was correlated with 
circulatory collapse, preceded by hypoten- 
sion or hypertension, irregular pulse, and 
cyanosis. In contrast, with damage to the 
smaller cells of the lateral reticular sub- 
stances, respiratory failure is more likely. 
Damage to the large-cell portion of the 
reticular substance was found in all 34 cases 
in which documented high blood pressure 
had occurred (158). 

It is apparent from these reports that a 
significant number of patients with polio- 
myelitis wil show elevations of blood pres- 
sure acutely, especially when the brainstem 
is involved. 

Vickers (164), Zimanyi (165, 166), and, 
more recently, Ostfeld (167) have empha- 
sized that many patients will develop hyper- 
tension in the period following a poliomye- 
litis infection. The etiological factors in 
this delayed chronic hypertension have not 
been clear, but renal damage secondary to 
stones and infection (168), chronic anoxia 
and carbon dioxide retention, persistent 
brainstem damage and psychological stress 
have all been suggested. Zimanyi (165, 166) 
and Ostfeld (167) have correlated the extent 
of paralysis with the frequency of occur- 
rence of hypertension. Ostfeld, on the basis 
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of epidemiological studies, suggested a rela- 
tion of the elevated blood pressure to the 
loss of skeletal muscle and atrophy of its 
blood supply. 


H. INCIDENTAL 


Severe pain from almost any source, 
visceral or parietal, can lead to transient 
hypertension (169), presumably from gen- 
eralized vasoconstriction or liberation of 
pressor amines, or both. 

Similarly, most intense sensory stimuli 
can produce a blood pressure rise (170). 
Marked hypertensive episodes are seen with 
bladder distention, following high spinal 
cord transection (171-174). This is pre- 
sumably produced by a reflex at spinal level 
with excessive discharge over the sympa- 
thetic system. 

Both hypoxia and hypercapnia can be 
implicated as causes of blood pressure ele- 
vations in acute situations, such as occur 
with improper anesthesia, and asphyxia 
from airway obstruction. 

In the neurological syndrome caused by 
pulmonary insufficiency, in which papil- 
ledema, headache, tremor, impairment of 
consciousness, and elevation of cerebro- 
spinal fluid pressure occur (175), hyperten- 
sion may be seen, depending on the rapidity 
of onset. Two of nine cases in Westlake’s 
series had elevated blood pressures (176). 
Inhalation of 7 to 12% carbon dioxide in 
normal men will elevate blood pressure an 
average of 22 to 33 points; higher concen- 
trations cause central depression and cir- 
culatory failure (35, 176). Hypoxia is also 
a stimulus to pressor reflexes, though less 
potent than carbon dioxide. Riley has re- 
ported instances of a familial syndrome in 
which intermittent hypertension occurs 
along with lack of sweating and other evi- 
dence of autonomic dysfunction (44). 


SUMMARY 


Neurological disease in the hypertensive 
is more likely to be the result rather than 
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the cause of the blood pressure elevation, 
except in very circumscribed situations. 

Systemic hypertension has been demon- 
strated experimentally only in association 
with acute increases in intracranial pres- 
sure, and in certain experiments which 
stimulate the nervous system. With few ex- 
ceptions, it has not been noted to accom- 
pany destructive lesions. At present there 
are no experimental data to support a hy- 
pothesis that chronic blood pressure eleva- 
tions are due to primary organic changes 
in the central nervous system. 

Documented clinical examples of §sys- 
temic hypertension occur, associated with 
diseases that cause acute changes in intra- 
cranial pressure, or with seizure discharges. 
It has also been noted in some acute infec- 
tions that can damage the brainstem, and 
acute polyneuritides including porphyria. 
Well documented examples of sustained 
hypertension due to a recognized neuro- 
logic condition in the absence of the above 
states have not as yet been reported. 

There is virtually no evidence to associ- 
ate hypertension with ablative lesions, such 
as strokes, or with diffuse chronic destruc- 
tive diseases of the brain. 


SUMMARIO IN INTERLINGUA 


Morbo neurologic in supjectos hypertensive es 
plus probabilemente le resultato que le causa 
del elevate tension de sanguine, excepte in 
multo circumscripte situationes. 

Hypertension systemic ha essite demonstrate 
experimentalmente solo in association con acute 
augmentos del pression intracranial e in certe 
experimentos que stimula le systema nervose. 
Con pauc exceptiones, illo ha non essite notate 
in le compania de lesiones destructive. A iste 
momento, il existe nulle datos experimental que 
poterea supportar un hypothese stipulante que 
chronic elevationes del tension de sanguine es 
causate per primari alterationes organic in le 
systema nervose central. 

Il occurre documentate exemplos clinic de 
hypertension systemic associate con morbos que 
causa acute alterationes del pression intracranial 
o con dicargas ictal. Hypertension systemic ha 
etiam essite notate in casos de certe acute in- 
fectiones que pote lesionar le trunco cerebral 
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e in acute polyneuritides, incluse porphyria. 
Ben documentate exemplos de sustenite hyper- 
tension causate per un recognoscite condition 
neurologic in le absentia del supra-listate statos 
se trova non ancora reportate. 

Il existe virtualmente nulle evidentia pro 
le association de hypertension con lesiones ab- 
lative, como apoplexia, o con diffuse e chronic 
morbos destructive del cerebro. 
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Tue Art oF MEDICINE 


MAY end by stressing the need to balance the science of medicine by a corre- 

sponding development of the art. For medicine can never be purely a science: 
it includes too many unmeasurables. And the art has almost as many facets as the 
science. Diagnosis cannot be made by punch cards or computers. It is founded on 
the skill of the observer, partly motor and sensory in the use of his hands, eyes, 
ears and nose, partly interpretive. And the interpretation is only partly logical: 
it depends to an important extent upon conscious memory, and even more, per- 
haps, upon the intuition, or the hunch, which springs from unconscious memory. 
And then there are the judgment, which balances enthusiasm for investigation and 
treatment against the patient’s needs and prospects, and the most difficult art of 
human relations, governing all transactions between the doctor and the patient 
and his friends. Some men and women are so endowed by nature that they find 
this easy, but those to whom it is harder sometimes have compensating advantages 
in their ability to understand the difficulties of others. And it is an art to whose 
cultivation there is no end.—Sir RusseLt Brain: Osler and Medicine Today. Canad. 
Med. Ass. J. 83: 349, 1960. 


HiprocrATES AND THE PRACTICE OF MEDICINE 


N the complex business of living, both theory and practice are necessary condi- 

tions for understanding and the method of Hippocrates, the most famous of 
physicians, is the only method that has ever succeeded widely and generally. The 
first element of that method is hard, persistent, intelligent, responsible, unremitting 
labor in the sick room, not in the library: the complete adaptation of the doctor to 
his task, an adaptation that is far from being merely intellectual. The second ele- 
ment of that method is accurate observation of things and events, selection guided 
by judgment born of familiarity and experience of the salient and recurrent phe- 
nomena, and in classification and methodological exploitation. The third element 
of that method is the judicious construction of a theory—not a philosophical theory, 
nor a grand effort of the imagination, nor a glossy religious dogma, but a modest 
pedestrian affair, or perhaps I'd better say a useful walking stick to help on the 
way—and the use thereof. All this may be summed up in a word: the physician must 
have first, intimate, habitual, intuitive familiarity with things; secondly, a systematic 
knowledge of things; and thirdly, an effective way of thinking about things.—Law- 
RENCE J. HENDERSON. Quotation from the unpublished introductory lectures to his 
course, Sociology 23, at Harvard University. 


695 


paste 
: 
= 
| 


ANNALS of 
INTERNAL 
MEDICINE 


OCTOBER 


1961 No. 4 


Vol. 55 


Published Monthly 
by The American College of Physicians 


EDWARD C. ROSENOW, JR., M.D. 
Executive Director 


Editorial and Executive Offices 
4200 Pine Street, Philadelphia 4, Pa. 


Place of Publication 
Prince and Lemon Streets, Lancaster, Pa. 


J: RUSSELL ELKINTON, M.D. 
Editor 


EDWARD J. HUTH, M.D. 
Assistant Editor 


ANNA-MARIE CHIRICO, M.D. 
Editorial Reader 


BERNICE HELLER JOAN I. MC CREA 


Editorial Assistants 
e 


FRED C. DAUTERICH, JR. 
Business Manager 


ANDREW P. PHILLIPS 
Advertising Manager 


ELMER R. JONES 
Circulation Manager 


COMMITTEE ON PUBLICATIONS OF THE 
BoARD OF REGENTS 
Dwicut L. Witsur, Chairman 
San Francisco 


THOMAS FINDLEY, M.D. 
Augusta 


WRIGHT R. ADAMS, M.D. 
Chicago 


A. CARLION ERNSTENE, M.D. MARSHALL N. FULTON, M.D. 
Cleveland Providence 


FRANCIS C. WOOD, M.D. 
Philadelphia 


RAY F. FARQUHARSON, M.D. 
Toronto 


EpITORIAL BOARD 


EDWIN B, ASTWOOD, M.D. VICTOR A. MC KUSICK, M.D. 
Boston Baltimore 
JOHN V. CARBONE, M.D. 
San Francisco 
HARRY F. DOWLING, M.D. 
Chicago 
JOHN B. HICKAM, M.D. 
Indianapolis 


CLARK H. MILLIKAN, M.D. 
Rochester, Minn. 
GEORGE A. PERERA, M.D. 
New York 
EDWARD ROSE, M.D. 
Philadelphia 
JOSEPH F, ROSS, M.D. 
Los Angeles 


FUGENE A, HILDRETH, M.D. 
Philadelphia 
JOSEPH L, HOLLANDER, M.D. J. ROBERT SNAVELY, M.D. 
Philadelphia Jackson, Miss. 

CALVIN F. KAY, M.D. 
Philadelphia 
ROBERT B. KERR, M.D. 
Vancouver, B. C. 


R. TALBOT, JR., M.D. 
Philadelphia 
LOUIS G. WELT, M.D. 
Chapel Hill 
ROBERT I, WISE, M.D. 
Philadelphia 


LEMUEL C, MCGEE, M.D. 
Wilmington, Del. 


EpIToRIAL CORRESPONDENCE 


AT OF INTERNAL MEDICINE invites submission 
of original articles, case reports, and reviews of 
interest in the broad field of internal medicine and 
allied sciences. All manuscripts and all correspond- 
ence relating to the publication of papers should 
be addressed to the Editor. 

The ANNALS encourages the publication of papers 
that are excellently presented as well as scientifically 
sound. Papers that do not require extensive revision 
are more likely to be accepted promptly and to be 
published promptly. Authors are strongly urged to 
prepare manuscripts in strict accordance with In- 
structions to Authors as given in each issue on a 
page following Medical News. 

Selected books and monographs will be reviewed 
monthly in the ANNAts. Authors and publishers 
wishing to submit such materials should send them 
to the Editor. Since it is not possible to review all 
books submitted, a list of all those received will be 
published each month in Books: Reviewed, Noted, 
and Received. 

All material published in the ANNALS is protected 
by copyright. Articles are accepted with the under- 
standing that they have not been and will not be 
published elsewhere, except in abstract form. The 
ANNALS accepts no responsibility for statements 
made by contributors. 


SUBSCRIPTIONS 

This periodical is issued monthly, new volumes 
beginning with the January and July numbers of 
each year. Subscription price per annum, net post- 
paid: $10.00, United States, Canada, Puerto Rico; 
$7.00, in the above countries, to bona fide medical 
students, interns, and residents; $12.00, in other 
countries. Prices for back numbers furnished upon 
request. Single numbers, current volume, when 
available, $1.25. Checks should be drawn to the 
order of The American College of Physicians and 
remitted through the Executive Director's Office. 


BusINEss CORRESPONDENCE 
All correspondence relating to business matters, 
advertising, subscriptions to the ANNALS, inquiries 
concerning membership in The American College 
of Physicians, et cetera, should be addressed to the 
Executive Director. 


EDITORIALS 


ITH THIS ISSUE the ANNALS starts its 

second year under the guiding hands 
of the new editors. On such an editorial 
first birthday a rapid assessment seems in 
order of the editorial state of affairs. The 
first reaction of the editors is one of sur- 
prised relief that we are still afloat; per- 
haps it is not too much to say that we seem 
to be well-launched on our voyage across 
the editorial high seas. 

In getting our voyage under way during 
this first year we have signed on a good 
crew. We have two devoted, hard-working, 
and able editorial assistants who do all the 
things that have to be done to make an 
editorial office run. We have a diligent edi- 
torial reader who reads our proof for pro- 
fessional errors. We have the backing of an 
efficient business office. We have the daily 
cooperation and expert technical assistance 
of the Lancaster Press. We even have a 
brand-new set of offices in the new wing of 
the headquarters building of The American 
College of Physicians. In addition, we are 
supported by the Regents of the College 
and their Committee on Publications, and 
we are assisted in our navigation by the 
members of a new Editorial Board who 
have given generously of their time and 
ideas to the charting of the course of the 
ANNALS. To the Assistant Editor, the Editor 
expresses his unlimited gratitude for help, 
hard work, sound judgment, and proper 
perspective, as well as for a series of cogent 
and humorous editorials and book reviews. 
We have had fun editing the ANNALS. 

In this first year we have received 748 
manuscripts submitted for publication in 
the ANNALS. Tentative or final decisions 
have been made concerning 715. This tre- 
mendous task of critical reviewing could 
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only have been completed with the whole- 
hearted aid of a host of editorial consult- 
ants as well as with the help of the Edi- 
torial Board. At the present time we receive 
about 25 main articles and 25 case reports 
each month. Since we publish each month 
10 to 12 of the former and six of the latter, 
it is obvious that our rejection rate must 
be high. Although many of the case reports 
sent to us meet the criteria of novelty, util- 
ity, and brevity (as laid down in these col- 
umns earlier this year), only a small portion 
of the manuscripts can be accepted. We are 
grateful to the hard-working authors who 
run the risk of disappointment. We hope 
that the papers that we do accept are the 
ones that will be the most helpful to our 
readers. 

The ANNALS seems to be in a reasonably 
healthy new steady state. Excessively large 
backlogs of manuscripts have been reduced 
to normal size, and the lag between receipt 
and publication has been shortened. Be- 
ginning in the next issue, we will publish 
with each paper the date of receipt and the 
date of acceptance. This will permit a fairer 
judgment of publication lag and will put a 
premium on an adequate preparation of 
manuscripts that minimizes revisions and 
reduces the time between receipt and ac- 
ceptance. In this issue, for main articles the 
average period of time between receipt and 
publication is 6.7 months, between ac- 
ceptance and publication 3.9 months. 
For case reports the publication lag is 
longer due to the inheritance of a large 
backlog of accepted manuscripts; but even 
here the lag has been materially reduced. 

Our vessel has been re-rigged and dressed 
in a new set of sails—in the metaphor of 
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yestermonth, the lady has been outfitted in 
a new set of clothes. With the single ex- 
ception of one negative vote from an anon- 
ymous “nostalgic M.D.,” the new format 
has been universally acclaimed by those 
who have made their opinion known to 
us. The editors are pleased that the readers 
are pleased; our object has been achieved— 
to make the ANNALS more readable. 

The first year in a new job can be a long 
time. The Editor is an older and, he hopes, 
a wiser man. But it takes longer than a year 
to learn to be a good editor (if one ever 
does learn). The prerogatives of an editor 
are quickly assumed but restraint in their 
use is more difficult to learn. The Editor 
has tried to deal with authors in a direct 
and constructive manner through the use 
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of honest criticism, remembering always his 
own days as an author assailing the edi- 
torial redoubts. But the first responsibility 
of an editor is to his readers; to their in- 
terests this editor dedicates himself, on their 
behalf he champions clarity of thought and 
purity of language, to them he looks for 
guidance in his editorial navigation. 

The first year is over, the voyage is under 
way. Our destination, our purpose, is un- 
changed; it is to help the physician, in an 
ever more complicated world, to become a 
better physician. We hope that our naviga- 
tion is sound. We will welcome comments 
from our readers as to our course and bear- 
ings. Now that we have our sea-legs per- 
haps we can lay a truer course. 


Consultations 


When thou arte callde at anye time, 
A patient to see; 

And doste perceave the cure too grate, 
And ponderous for thee: 


See that thou laye disdeyne aside, 
And pride of thyne owne skyll: 

And thinke no shame counsell to take, 
But rather wyth good wyll. 


Gette one or two of experte men, 

To help thee in that nede: 

And make them partakers wyth thec, 
In that worke to procede. 


.... But one thing note, when two or moe 
Together joyned be; 

Aboute the paynfull patient, 

See that ye doe agree. 


See that no discorde doe arise, 
Nor be at no debate; 

For that shall discomforte hym, 
That is in sycke estate. 


For noughte can more discomforte him, 
That lies in griefe and peyne, 

Then heare that one of you dothe beare 
To other such disdeine. 


Wherefore what so ye have to saye, 
In things about your arte; 

Let it be done among yourselves, 
In secrete and a parte. 


With one consent uniformlye, 
Comforte the ailing man; 

But unto some good friende of hys 
Express all that ye can... . 


—John Halle, M.D. (1529-1566) 
from “Goodlye Doctrine and Instruction” 


HAT AN EXCELLENT SUMMARY of what 
\ \ a consultation should be! This poem 
indicates that the medical consultation is 
by no means a modern idea, and that the 
principles upon which it is founded have 
not changed during these later years in 
which medical science has shown such great 
progress. Human beings and their emo- 
tional needs have remained the same, while 
our ability to deal with disease processes 
has so greatly increased. 
Strictly speaking, a medical consultation 
takes place whenever two or more physi- 
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cians talk over the condition of a patient. 
Consultations may be formal or informal. 
The informal or “corridor” consultation, 
although unrecorded, is an important part 
of medical work which may often give to 
the physician who is dealing with a diff- 
cult clinical problem just the suggestion 
that he needs to start him on the right 
track. Such informal discussions may be 
of great value; but when they are made 
formal and represent a very serious effort 
on the part of the consultant, and result 
in definite advice duly entered in the pa- 
tient’s clinical record, their value is greatly 
increased. Let us then consider that “when 
two or moe together joyned be . . . aboute 
the paynfull patient” a formal consultation 
is taking place. We may add that, unfortu- 
nately, nowadays when consultations occur 
in hospitals, the two or more are too often 
not “joyned”; for it is common—we might 
almost say the rule—for the consultant not 
to see the physician requesting the consulta- 
tion at all but simply to read what is in the 
record, examine the patient independently, 
write a note, and go on his way. A great 
deal is lost by this type of procedure. Cer- 
tainly a face-to-face discussion of the prob- 
lem with a careful comparison of findings, 
rechecking them together at the bedside, if 
necessary, is more likely to lead to a worth- 
while result. 

At the turn of the century, consulta- 
tions were often fearful and wonderful 
ceremonies. The protocol which governed 
their procedures was at times absurdly 
rigid, and the results often absurdly mea- 
ger, when one considers the time and ef- 
fort spent and the number of people in- 
volved. In the eyes of the public, the fact 
that “they are going to hold a consulta- 
tion” was almost as definite a harbinger of 
death as was the fact that “oxygen is being 
administered.” It was like the wail of the 
Banshee in the old Irish folk tales. In many 
instances such consultations represented 
merely an effort to impress the family of 
the patient with the extent to which their 
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doctor was willing to go in his desperate 
struggle to avert disaster, and not in fact 
an effort to obtain real help in solving a 
problem in diagnosis and treatment. 
When a group was assembled for such a 
consultation, it was a rule that after the 
facts had been formally presented the pa- 


_ tient was examined by the doctors, one by 


one, beginning with the senior physician 
present. When all had completed their in- 
vestigaiions and the unfortunate and be- 
wildered patient was left to recover as best 
he could from tie discomfort and appre- 
hension caused by such excessive attentions, 
the physicians gathered in solemn conclave 
to “consult.” It was the privilege of the sen- 
ior physician to speak first. I remember an 
instance in which I, the youngest doctor 
present, sensing that the senior physician 
was completely unaware of the true nature 
of the patient's illness, and feigning ig- 
norance of proper procedure, broke prece- 
dent to the extent of making a remark out 
of turn which tipped off the old gentleman 
so that he said the right thing. As there 
were one or two experts from out of town 
in the group, I think this was a real help 
to him, and his continuous kindness there- 
after to a struggling young internist might 
have been somewhat related to this incident. 

Of course, despite the formality and 
show, a proportion of the consultations of 
a half century ago were in fact earnest and 
well-directed efforts to help in the solution 
of the patient’s problem, just as they are 
today. At times, however, it was clear that 
the main objective was to impress the fam- 
ily. One instance I shall never forget. An 
old gentleman was found by his physician 
to have an annular carcinoma of the rec- 
tum so obvious that it would easily have 
been recognized by a third-year medical 
student. This was, however, one of those 
instances in which “everything must be 
done,” therefore twelve consultants were 
called and sat solemnly about while the 
history was presented. Then, one by one, 
each rose with dignity and, in order of 
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seniority, donned a finger cot, filed into 
the sick room, digitally examined the un- 
fortunate old fellow by rectum, carefully 
removed the finger cot and gravely returned 
to his original position. The diagnosis was 
properly upheld and the patient and fam- 
ily duly impressed. 

Apropos of this incident it should be 
freely admitted that to satisfy the patient, 
or more often his family, that “everything 
is being done” for the patient is one of the 
legitimate reasons for holding a consulta- 
tion. A request by the family for another 
opinion is no reflection on the capabilities 
of the physician in charge of the patient. 
It merely is an indication that the family 
is worried and wishes to be sure that noth. 
ing is overlooked. It hardly seems necessary 
to say that the physician should never re- 
gard such a request as a vote of no-confi- 
dence, or be upset or angry; and yet it is 
really surprising how often doctors who 
should know better are guilty of such an 
attitude. The truly understanding practi- 
tioner is so sensitive to the feelings of 
anxious relatives and so sympathetic toward 
their anxiety that he is only too glad to 
cooperate and help. 

The other and more valuable type of 
consultation, that requested by the physi- 
cian, is usually more productive in terms 
of aid in medical or surgical management 
and real help to the patient. Such consulta- 
tions indicate a definite need on the part 
of the physician for another opinion, and 
he will select for his consultant the person 
best able to help him. Here again the doc- 
tor should feel no hesitation in asking for 
help, as John Halle pointed out four hun- 
dred years ago. The confidence which an 
intelligent family feels in him will be en- 
hanced if he shows himself ready to obtain 
all the expert assistance that he may need. 
We are all aware that such confidence is 
not always exhibited and that requests for 
consultations are not always reasonably in- 
terpreted. The skill of the physician in the 
art of medicine, of which the dealing with 
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relatives is a very important part, may be 
the determining factor in arranging the 
consultation that will do the patient the 
most good, and at the same time will sat- 
isfy the family. An ill-advised desire on the 
part of the family for the “big-name” phy- 
sician, preferably from a distant city, at 
times makes it difficult for the doctor to 
get the consultant whom he really desires. 

Essentially, consultations in the hospital 
are similar to those held elsewhere. They 
are a valuable and necessary part of patient 
care. It is generally recognized that fre- 
quent consultations are one of the indica- 
tions that the members of a hospital staff 
are giving their patient good care. In cer- 
tain situations, of course, consultations are 
obligatory for the protection of the patient, 
the doctor, and the hospital. The Joint 
Commission for Accreditation of Hospitals 
has promulgated the following as its stand- 
ard in this matter: 

“Except in emergency, consultation with 
another qualified physician shall be re- 
quired in all first Caesarean sections and 
in all curettages or other procedures by 
which a known or suspected pregnancy may 
be interrupted. ‘The same requirement shall 
apply to operations performed for the sole 
purpose of sterilization on both male and 
female patients. Included in consultations 
required under this Standard are all those 
which are required under the rules of the 
hospital staff. In major surgical cases in 
which the patient is not a good risk, and 
in all cases in which the diagnosis is ob- 
scure, or when there is doubt as to the best 
therapeutic measures to be utilized, consul- 
tation is appropriate. Obviously, judgment 
as to the serious nature of the illness and 
the question of doubt as to diagnosis and 
treatment rests with the physician respon- 
sible for the care of the patient. It is the 
duty of the hospital staff through its chiefs 
of service and executive committee to see 
that members of the staff do not fail in 
the matter of calling consultants as needed. 
A consultant must be well qualified to give 


an opinion in the field in which his opinion 
is sought. A satisfactory consultation in- 
cludes examination of the patient and the 
record and a written opinion signed by 
the consultant which is made part of the 
record. When operative procedures are 
involved, the consultation note, except 
in emergency, shall be recorded prior to 
operation.” 

The necessity for consultation in the case 
of Caesarean sections and all procedures 
that might interrupt a pregnancy, or are 
for the purpose of sterilization of an indi- 
vidual, is well recognized. When, however, 
we are dealing with “‘poor-risk’”’ patients— 
those in whom the diagnosis is obscure or 
there is doubt as to the most appropriate 
plan of treatment, or very seriously ill in- 
dividuals—we are confronted with situa- 
tions that can be variously interpreted, and 
no hard-and-fast ruling is possible. The 
judgment and the conscience of the indi- 
vidual physician must be depended upon. 
The Commission, however, takes the atti- 
tude that in a hospital in which acute 
medical and surgical conditions are treated 
there will, in the natural course of events, 
be frequent situations where consultations 
are advisable. The records of a good hos- 
pital, therefore, should show a reasonable 
number of consultation notes signed by in- 
dividuals whose staff positions indicate that 
they are qualified to give the advice re- 
quired. No one except the active staff of a 
hospital can police the professional work 
of staff physicians, and this of course in- 
cludes the readiness of such physicians to 
call consultants as may be appropriate. 

In and out of the hospital the consult- 
ant’s position, especially in dealing with 
private patients, may be a very “ticklish” 
one. His duty, and one that is not always 
easy to perform, is to uphold the reputation 
of the physician who has called him, or else 
great harm is done and the confidence of 
the patient and the family in their doctor 
is undermined. I recall an instance in which 
the family doctor called the consultant, 
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evidently not willingly, telling him on the 
‘phone: “I tell them that all he has is a 
bit of neuritis, but they want you to see 
him.” On arrival the consultant found a 
man with a frank lobar pneumonia and 
advanced renal failure, obviously very ill. 
When, in a desperate attempt to save the 
doctor’s face, he told the patient’s wife, 
“Dr. —— and I now find that the patient 
has developed a more serious condition in 
addition to his neuritis and the outlook is 
very grave,” he did his best; but he didn’t 
fool anyone. 

Consultants, as any practitioner is well 
aware, vary greatly, not only in their skill 
but also in their atttiude toward the work 
of the family physician. One genial old 
gentleman, greatly beloved in his commu- 
nity and eminently “successful,” was popu- 
lar as a consultant when professional help 
was not really needed, as he invariably 
agreed completely with the family doctor's 
opinion, whatever it was. He rarely added 
anything of value to the management of 
the case. He was a “comfortable” consult- 
ant to call in, if all one wanted was “‘back- 
ing.” His antithesis was the man who had 
a passion for telling the whole truth and 
nothing but the truth, whatever the con- 
sequences to the patient, the doctor, and 
the relations between the two. He believed 
that his opinion and the “whole truth” 
were identical, which unfortunately was not 
invariably the case. Needless to say, he sel- 
dom was called a second time by a family 
physician. This physician was a professor 
of medicine in a large city where, if the 
opinion of many practitioners of my own 
city can be accepted, medical consultants 
in general are not distinguished by their 
humility. I can think of another physician, 
whose world-wide reputation is well de- 
served, but who made the all-too-common 
mistake of disregarding the well-founded 
opinions of the physicians in charge of the 
patient whom he was called to see. He 
gave the family a very favorable prognosis. 
Twelve hours later his optimistic forecast 
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to the contrary notwithstanding, and as 
predicted by the family physician and his 
local consultants, the patient was dead. 
As the years have gone on and medicine 
has become more and more specialized, the 
old days when the family doctor could, 
medically speaking, “be all things to all 
people” have gone. All physicians, whether 
in general or specialized practice, must rec- 
ognize their limitations, and for the most 
part they do. The solution of dificult prob- 
lems in diagnosis and treatment often re- 
quires the application of many special 


Internal 
skills. On the whole, the spirit of coopera- 
tion which this situation makes necessary 
has grown, particularly among the younger 
and better trained doctors who are brought 
up to understand the need of team work. 
The old adage, “Two heads are better than 
one,” was never more applicable than it is 
today, and more often than not it is not 
two, but three or more that are required. 


ALEX M. BurRGESS, M.D., F.A.C.P. 
107 Bowen Street 
Providence 6, Rhode Island 
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IAGNOSIS * IS THE INDISPENSABLE bridge 
between illness and cure. To the pa- 
tient, all medical research and knowledge 
are worthless if they cannot be used to re- 
turn him to health. But there may be no 
cure if his illness cannot be identified. 
Diagnosis as method suffers now from 
two major defects. The first is our ignor- 
ance of how many lesions, either tissue or 
chemical, produce their symptoms and 
signs. Were these gaps closed we might be 
able to reason back from effect to cause, 
from the complaints of the patient to the 
nature of the disorder in all cases, as sim- 
ply as we can with lobar pneumonia. Only 
more study of disease may mend this flaw. 
But the second defect is more serious, 
and, ironically, stems from the very wide- 
ness of medical knowledge. We have now 
described so many diseases and syndromes, 
numbered to some place in the thousands, 
that physicians cannot recall the names of 
all, let alone recall even the simplest data 


* “Diagnosis” in this editorial has two meanings: 
the logical process, conscious or unconscious, by 
which the patient’s disorder is identified as a pre- 
viously-described disease, from the findings in his 
case; and the label, itself, for the patient’s disease. 
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by which all can be identified. For some 
specialists, this problem does not exist; the 
number they must know is small enough 
for memory. But for the able internist, his 
memory’s failure sets the limit to his skill 
in diagnosis. Clearly, if he is to continue 
in diagnosis with skill, his memory needs 
a crutch. 

Most textbooks of medicine and of the 
medical subspecialties will not serve as ex- 
tensions of the internist’s memory for diag- 
nostic use. They do not offer systems for 
thinking through from symptom and sign 
of a particular case to final diagnosis; they 
are written on the premise that the reader 
already knows on which disease he seeks 
more knowledge. But here is the point in 
diagnostic thinking where a diagnosis, at 
least tentative, has already been reached. 

The best aids until recently for the di- 
agnostician, when he faces a symptom-sign 
complex of unfamiliar cast, have been the 
several compilations of diseases under head- 
ings of symptom and sign in the handbooks 
of differential diagnosis. An example of 
such a book is Symptom Diagnosis, by Yater 
and Oliver (1), reviewed elsewhere in this 
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issue of the ANNALS. The physician goes to 
this aid with the salient symptom or sign 
from the patient, and beneath its entry 
finds a list of diseases in which it appears. 
The commonest causes of the sign or symp- 
tom are described briefly, and a list of the 
less common causes may follow. These de- 
scriptions may present the other salient fea- 
tures of these diseases against which he can 
set the other findings from the patient to 
reach a diagnostic conclusion. ‘hese books 
are used most quickly if the patient pre- 
sents only one or two significant findings. 
But if the patient has four or five symptoms 
or signs of virtually equal weight, the phy- 
sician may be forced to read all sections 
which discuss their causes. He may have to 
note which causes appear under the head- 
ings of all findings before he can narrow 
down the diagnostic possibilities to a work- 
able list. Can this process be carried out 
during consultation? 

A mechanical device, the Logoscope (2) 
devised by an English physician, F. A. 
Nash, offers a simple way to bring together 
the symptoms and signs from the patient 
so as to derive diagnoses at once. Resem- 
bling a slide rule, this device carries a list 
of 337 disease states on its face, and next 
to this list is a grooved space into which 
may be slipped as many as five slides. Each 
slide represents a symptom or sign, such as 
coma, colic, cough, enlarged spleen; slides 
have been prepared for 82 symptoms or 
signs (Dr. Nash has promised more). On 
each slide, cross stripes are so placed that 
when the slide is placed in the rule, the 
stripes lie next to the disease in which this 
symptom or sign appears. The physician 
selects from among the 82 slides those for 
the findings from the patient, and slips 
them into the rule. The disease names be- 
side which three or more stripes on the 
adjacent slides coincide are the most likely 
diagnoses to be considered. The character- 
istic symptoms and signs for the disease 
have been taken by Dr. Nash from the 
medical literature. 
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This device has some shortcomings when 
compared with the handbooks of diagnosis. 
Due to its limited space, it cannot present 
the enormous lists which can be printed in 
a book; nor can it give even brief descrip- 
tions of the diseases it lists. Its chief advan- 
tage over the handbooks lies in the speed 
with which diagnostic conclusions are de- 
rived; and it offers some indication of the 
probability that the patient has one of the 
diseases suggested. The disease name beside 
which coincides the largest number of lines 
on the slides is the most probable diagnosis. 
Other diseases beside which fewer lines co- 
incide may have to be considered as part 
of the diagnostic list, but these are less 
likely to include the diagnosis which will 
be finally correct. 

The defects and merits of these hand- 
books and of Dr. Nash’s Logoscope suggest 
the nature of the ideal device for assistance 
with the diagnostic process. It should re- 
turn a list of diseases in a short time, prefer- 
ably in a few minutes, this list to be at 
hand before the patient leaves the office. 
It should have in its store most or all dis- 
eases now known so that the physician can 
consider even those most uncommon. This 
aid should be readily had by any physician; 
and the device or, at least, its services, 
should cost little. 

Some other desirable criteria can be 
stated. The device should suggest proba- 
bilities for the various diagnoses reported 
back. With these data the physician could 
better obey Dock’s Dictum or “Sutton’s 
Law” * in choosing laboratory and roent- 
gen studies. And so that the physician gets 
aid when he most needs it, before he orders 


* Proceed “immediately to the diagnostic test 
most likely to provide a diagnosis.” Do not “carry 
out a battery of ‘routine’ examinations in conven- 
tional sequence.” Petersdorf and Beeson (3) recently 
restated these principles and gave credit for the 
term “Sutton’s Law” to Dr. William Dock. This is 
the derivation they report: “When Willie Sutton, 
a hold-up man, was being interviewed by newsmen 
he was asked why he always robbed banks. Sutton, 
with some surprise, replied, ‘Why, that’s where the 
money is.’”’ 
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costly tests, the device should need as input 
only those findings which come from the 
history, physical examination, and simplest 
laboratory studies. 

One device which might meet most of 
these standards is the “punched card” file. 
A typical card of this kind bears near its 
edges a large number of holes, numbered 
in sequence, the number varying roughly 
from 50 to 200, depending on the size and 
type of card. A list of symptoms * most 
commonly found in practice is drawn up, 
and each symptom is assigned to a hole. 
For each disease to be entered in the fie, 
a separate card is labeled with its name. 
The particular holes which correspond to 
the symptoms of this disease are punched 
so that each hole is now a gap running to 
the edge of the card. When the physician 
seeks a list of diagnoses, he runs needles 
through the holes (of the assembled cards) 
which correspond to the symptoms from his 
patient. The cards are lifted, and those 
punched out at these holes drop away from 
the needles. These are the cards with the 
names of the diseases having symptoms 
which correspond to those of the patient; 
these names form the diagnostic list. 

In the card system, the number of symp- 
toms or of diseases which can be put into 
the file is limited, for one or the other cate- 
gory, by the number of holes available. If 
200 holes can be punched for symptoms, 
this is the number of symptoms that can 
be used in searching for diseases. In this 
case the number of diseases, each of which 
is assigned to one card, is limited only by 
the space available for storage of cards and 
by the time a searcher can devote to 
“needling” the cards in search of a differ- 
ential diagnosis. 

The number of entries which might be 
made on a card could be increased by 
punching holes in its body rather than near 
its edges. In the use of such a card, each of 
which might carry several thousand data, 


* Hereafter, the term “symptom” may include 
both “symptom and sign.” 
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the scheme of labeling a card with a dis- 
ease and punching it for symptoms would 
have to be reversed. Each card would be 
labeled, instead, for a symptom and the 
spaces on the card assigned to diseases, 
these spaces to be punched for the diseases 
showing this symptom. The cards would be 
filed alphabetically; in use, those for the 
symptoms of the patient would be pulled 
out and aligned in a pack over an illu- 
minated board. Spaces through which 
light showed would be those having all the 
symptoms presented by the patient (4). The 
diseases assigned to these spaces would com- 
prise the diagnostic list. 

A card and needle system was used by 
Lipkin and Hardy (5) to devise a mechani- 
cal method of getting differential diagnoses 
for hematological disorders. They chose 26 
diseases of the hematopoietic system and 
compiled from sources in the literature 
their characteristics as they appear in the 
findings of history-taking, physical exam- 
ination, examination of peripheral blood, 
and other laboratory studies. The holes for 
these “symptoms” were punched out on 
one card for each disease as the symptoms 


-were reported to appear in this disease. 


When the data from patients (hospital case 
records in this pilot study) were used to 
“needle” the holes, the diseases suggested 
as diagnoses (the cards which dropped out) 
were the same as those diagnosed previously 
for these patients in over 90% of cases. In 
an extension of this study by Lipkin, Engle, 
Davis, Zworykin, Ebald, Sindrow, and Buk- 
ley (6), much the same approach was used 
in programming a digital computer as an 
elite and rapid substitute for the punched 
cards and needle method. The conclusions 
bearing on differential diagnosis were 
printed out by the computer in detail, but 
the kind of data thus presented did not 
differ very significantly from that provided 
by the earlier system of cards. 

The approach used by Lipkin and his 
collaborators does not yield numerical 
probabilities that the various diseases re- 
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turned in the diagnostic list are present in 
the patient under study. Such statements 
do come from the computer system used 
by Warner, Toronto, Weasey, and Stephen- 
son (7). Their approach requires more com- 
plex data, if not instrumentation. Like Lip- 
kin et al. (6) they limited their study to a 
sharply bounded group of disorders, the 
congenital heart diseases. In setting up 
their system they met one of the require- 
ments of the physician faced with a prob- 
lem in differential diagnosis; they used as 
data for input only findings from the his- 
tory and physical examination (with the 
exception of a few electrocardiographic 
findings and descriptions of murmurs from 
phonocardiographs). 

To get probabilities for each diagnosis, 
Warner and his colleagues first set up a 
table with data from their previous patients 
who had been studied for congenital heart 
disease, giving, first, the incidence of each 
disease in this group of patients, and sec- 
ond, the incidence of each symptom in each 
disease. They included as a disease, ‘“‘nor- 
mal,” which for their study signified only 
the absence of a congenital heart lesion. 
Some of the patients suffering from “nor- 
mal” had presented with symptoms which 
may be associated with congenital heart 
disease, a fact to be reckoned with in trying 
to reach a diagnosis. The computer was 
then programmed to return for each dis- 
ease in its “memory,” after symptoms and 
signs from a new patient were fed into it, 
a probability that the patient had that dis- 
ease. This calculation uses an adaptation 
of Bayes’ formula * for the probability of 
causes. 


* This adaptation of Bayes’ formula takes into 
account the incidence of symptoms in a particular 
disease and in all diseases in the group for which 
the computer is set up, as well as the incidence of 
each disease in the whole group of diseases. 

The paper by Warner and his colleagues (7) gives 
a nice exposition of the use of Bayes’ formula and 
should be consulted by the interested reader. Ledley 
and Lusted (8) had previously pointed out how this 
formula could be applied to the logic of medical 
thinking. 
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However, the determination of probabil- 
ities need not require the services of a 
digital computer, but can come from a card 
file, as shown by Ledley and Lusted (8). 
Instead of only one card for each disease 
carrying all of its known symptoms, one 
card is prepared for each patient seen in 
a clinic after his diagnosis has been estab- 
lished beyond reasonable doubt; this card 
is punched only for the symptoms he has 
shown. This file will reflect, then, both the 
incidence of that disease as seen in that 
clinic, and the incidence of symptoms ac- 
tually seen in each disease. When the file 
is entered with data from a new patient, 
the relative numbers of cards falling out 
for each disease will show the relative prob- 
abilities that the patient has any of these 
diseases. 

One great virtue of the computer scheme 
used by Warner et al. (7) is that the absence 
of a symptom or sign can be used as part 
of the input data, an advantage readily ap- 
preciated by the physician from his clinical 
experience. The card systems have not been 
used to handle such negative but often crit- 
ical data; they could be, but only with a 
consequent halving of the number of symp- 
toms or signs they could deal with. Warn- 
er’s scheme is valuable in other ways. The 
usefulness of a symptom or a sign in reach- 
ing a diagnosis can be tested; in time, cer- 
tain items in the examination could be 
dropped as they were shown to have little 
value in differentiating diagnosis. The pa- 
per by Warner et al. (7) should be consulted 
for an example of such a test. 

In what direction may future develop- 
ments of these mechanical and electrical 
aids to diagnosis go? 

Clearly, any device for use by the in- 
ternist must be able to return diagnoses 
from the whole range of diseases. The 
studies of Lipkin, Warner, and their re- 
spective associates (5-7), and others have 
been invaluable for their exploration of 
appropriate methods for the use of com- 
puters, but they have dealt with small 
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groups of diseases. They have not even 
scratched the problem of how to serve the 
broad need of the internist. Perhaps one 
obstacle to the broader approach has been 
some enchantment with an ideal—the con- 
struction of a machine which will come 
close to infallibility in prediction. But as 
any physician knows, the greater the cer- 
tainty desired for a diagnosis, the larger 
the amount of data (including roentgen 
and laboratory data) which must be mar- 
shalled in its behalf. This requirement it- 
self defeats the best use of a diagnostic aid, 
for the physician needs guidance early, be- 
fore he wastes his patient’s fortitude and 
fortune in ill-considered studies. Hence the 
best device will have a large memory for 
diseases—a need met best by computer sys- 
tems, but its scheme will forego attempts 
to reach infallibility and will require as 
input only the data from the history, the 
physical examination, and the most simple 
laboratory studies. 

In preparing schemes for the broadest 
application of computer to diagnosis, one 
faces more dilemmas. If Warner’s method 
which returns the valuable estimates of 
probabilities for diagnoses is selected, will 
the programmers be able to find adequate 
data in the literature on the incidence of 
the uncommon diseases? Now, probably 
not. Will they be able to collect adequate 
data on the incidence of symptoms in each 
disease? This incidence changes in time as 
physicians come to recognize the disease at 
earlier stages. In hyperparathyroidism, for 
example, bone pain and pain from renal 
calculus were once most common symp- 
toms; in recent years cases have been rec- 
ognized from associated peptic ulcer or 
from polyuria or mental depression. Hence 
Warner’s scheme would need data collected 
carefully by a large group of physicians for 
perhaps at least five years if it were to be 
applied to the whole range of internal med- 
icine, including the rarer entities. If one 
selects a scheme like Lipkin’s, foregoing the 
return of probabilities, the data for the 
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computer's memory could be collected rela- 
tively quickly. But for this scheme, will the 
programmers select all symptoms for a dis- 
ease or only the commonest ones? If only 
the commonest ones are selected, as deter- 
mined from the literature, diagnoses may 
not be presented for cases with the earliest 
and more “atypical” symptoms, and these 
cases are the ones for which these aids are 
needed. 

In time these dilemmas may be resolved, 
but who will use these devices? Most hos- 
pital and clinic groups, unable to afford 
the expensive computer and lacking tech- 
nical help in programming it, may be able 
to set up punched card files covering all 
of internal medicine, using either the one- 
disease, one-card scheme, or they may use 
the file with one card per past patient 
and disease as recommended by Ledley and 
Lusted (8) to reflect disease and symptom 
incidence and hence probabilities for diag- 
noses. The building of such files could be 
parceled out among all of a staff to spread 
the burden. If the method of Ledley and 
Lusted were adopted, the preparation of 
cards recording the data on symptoms and 
signs from patients with unequivocal diag- 
noses could become a regular part of a dis- 
charge procedure or of a weekly staff meet- 
ing. However, their file will hold only the 
commoner diseases after a year or two of 
work. Hence, if they wish to have in it 
the rarer diagnostic possibilities, they may 
have to include cards with data from the 
clinical literature, foregoing the advantages 
of probability estimates for these diagnoses. 
Individual physicians, unable to spare the 
time to build a file on all of internal medi- 
cine, may limit their files to areas of their 
peculiar concerns—diseases of the bone, en- 
docrine diseases, fevers of “unknown ori- 
gin.”” Perhaps one day medical publishers 
will prepare punched card systems for sale 
and subscription, offering periodic revisions 
of old cards as well as new cards for ‘“‘new”’ 
diseases, much as they have with pages for 
medical loose-leaf encyclopedias. 
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The use of digital computers with the 
scheme of Warner et al. (7) will probably 
be confined to a few large medical centers 
which can bear the vast labor and great 
cost of collecting data on the incidence of 
diseases and of their symptoms and signs. 
This cost may have to be shared with gov- 
ernmental agencies or private foundations, 
but some of the larger clinics may be 
shrewd enough to pay for these machines 
out of their own pockets on the premise 
that such novel diagnostic methods, to say 
nothing of the advertising value of their 
gadgetry, will attract enough additional 
referrals to pay the bill. The services of a 
center for computer diagnosis might be 
offered on a fee basis to any physician 
needing them. Subscribers would be given 
a list of symptoms and signs for which the 
computer is programmed; those of the pa- 
tient would be called in by the physician, 
and the center would quickly call back the 
differential diagnosis. 

Surely, as such mechanical and electronic 
aids are further developed * and brought 
to our needs, voices of complaint will be 
heard, moaning that the physician as diag- 
nostician will be put out of business. These 
are the voices who said, “Our ears on the 
chest are as good as those blasted tubes,” 
when Laennec devised his stethoscope. But 
all who welcome any innovation which 
promises to raise the quality of medical care 
will approve of these attempts to put more 
rigor into the logical practice of diagnosis. 
Those who object should appreciate that 
these systems are not to be developed for 
the diagnosis of the common cold or of 


* This editorial has barely touched on the prob- 
lems facing those who seek to devise schemes of 
diagnosis for the digital computer; it has not even 
hinted at the other varied uses to which computers 
can be put in the service of medicine. Physicians 
interested in these topics should read an admirable 
and detailed summary by Ledley and Lusted (9) 
which, unfortunately, appeared in a journal not 
readily available to most physicians. 
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furuncles, or of the typical myocardial in- 
farction, but for diagnosis of the complex 
case, the atypical case, and the rare dis- 
ease. Furthermore, even in the cases for 
which these aids may be used, the physi- 
cian will still have to take a complete and 
accurate history, and carefully examine the 
patient. He will have to sort out and weigh 
the exact nature and importance of symp- 
toms. And, even after diagnosis has been 
completed, the physician will still have to 
devise and carry out therapy, and therapy 
is more than prescription and pills. The 
patient must be helped through his suffer- 
ing, and no one has yet imagined how this 
might be done by a machine. 
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Symptom Diagnosis. 5th Ed. By WALLACE 
MASON YATER, A.B., M.D., M.S. (Med), F.A.C.P., 
and WILLIAM FRANCIS OLIVER, B.S., M.D., 
F.A.C.P. 1,035 pages; 25 x 17 cm. Appleton- 
Century-Crofts, Inc., New York, 1961. Price, 
$15.00. 

A physician cannot hope to hold in his 
memory even the simplest facts of all diseases 
and syndromes encompassed by the medical 
knowledge of our time. When, sooner or later, 
he sees a patient whose symptoms and signs do 
not quickly suggest one or more tentative diag- 
noses as a basis for further study, he must use 
a crutch to his recall. Yater and Oliver’s hand- 
book is such a crutch and a much-desired one; 
it is now in its fifth edition. 

The authors place signs and symptoms in two 
groups: one for those which present chiefly in 
particular regions of the body—such as head- 
ache, dysphagia, vomiting, swellings of the 
knee—and one for those more widely affecting 
the body—such as coma, and temperature ab- 
normalities. The placement is often not entirely 
consistent; for example, Dyspnea (including 
those types due to diseases involving the whole 
body) appears in the regional division under 
The Thorax or Chest, while Constipation is 
placed under General Symptoms. For each sign 
or symptom, commonest causes are listed and 
briefly described, and less common causes are 
only listed. Scattered through the text are eight- 
een tables for the differential diagnoses of some 
more important symptoms or signs, such as 
hemiplegia, abdominal pain, and coma. Though 
roentgen signs are not discussed in general, one 
of these tables gives an outline of the common- 
est causes of generalized rarefaction of bones. 
An appendix has two sections: brief descriptions 
of 165 syndromes, and brief descriptions of 
eponymic diseases, symptoms, and signs. 

For a work compiled by only two authors, 
this book is amazingly comprehensive, detailed, 
and up-to-date. Such relatively recently de- 
scribed diseases as the Dubin-Johnson syndrome, 
hyperaldosteronism, and homozygous hemoglo- 
bin C disease have been included and accu- 
rately described. But why is hyperparathyroid- 
ism not mentioned in the index, or under the 
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symptoms with which it is commonly presenting, 
now that it is recognized in earlier stages: con- 
Stipation, polyuria, or epigastric pain (due to 
accompanying peptic ulcer)? Renal calculus is 
presented as an undifferentiated and single dis- 
ease entity even though fifty per cent of cases 
may be due to specific and identifiable disease 
entities, each with its characteristic signs and 
symptoms—hyperparathyroidism, renal tubular 
acidosis, cystinuria, uric acid stones of various 
etiologies, and so forth. Furthermore, though 
the authors have added the ‘“‘newer’ diseases to 
their text, have they failed to delete concepts 
now antique? What is the “hyperacidity” in the 
list of causes of headache; is this the so-called 
“acid condition” still used as a diagnosis by the 
hawkers of nostrums on television, even though 
it was dropped from serious medical thinking 
in the nineteen-twenties? And is there actually 
a pathological entity called “enteroptosis” which 
“causes” headache? Can pallor of the skin really 
be due to “constipation”? Nevertheless, though 
a few weeds of this sort can be found in this 
fifth edition, the authors have tended most of 
their garden well. 

Can the physician use this book with profit 
“for quick reference while the patient is being 
prepared for examination or while he is dress- 
ing after the examination,” as stated in the 
preface? The section on General Abdominal 
Pain describes thirteen common causes in’ three 
pages, and lists over eighty less common causes 
on a fourth page. I wonder if any physician, 
seeing a patient with generalized abdominal 
pain not due to a readily identifiable cause, 
could read through four pages of over ninety 
causes and compare in his mind the signs and 
symptoms presented by the patient with the 
characteristics of so many causes—all during the 
consultation. My guess is that this book is used 
most effectively under less pressure of time. 
Perhaps the reader might digest the data in 
this book more quickly if the lists of “less com- 
mon causes,” rather than being composed in 
hard-to-read massive paragraphs which run on 
without clear breaks, were set up in vertical 
lists grouped by and headed with the major 
categories into which they fall: for example, in 
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the section on abdominal pain just referred to, 
under hematologic, metabolic, toxic, neoplastic, 
vascular, and infectious causes. 

Altogether, Yater and Oliver's Symptom Diag- 
nosis is still a valuable guide in differential 
diagnosis; perhaps one day this type of hand- 
book will be replaced by mechanical and elec- 
tronic aids now being developed, but until that 
time, it will serve its users well. 

FEpwarp J. Hutu, M.D. 


Textbook of Medical Physiology. 2d Ed. By 
ARTHUR C, GuyTON, 1,181 pages; 26 
18 cm. W. B. Saunders Company, Philadel- 
phia, 1961. Price, $15.50. 

Handbook of Physiology, 43d Ed. By R. J. S. 
McDowaLL, M.D., D.SC., M.R.C.P. (Lond.) 
F.R.c.P. (Edin.) 759 pages; 24 x 16 cm. J. B. 
Lippincott Company, Philadelphia. Price, 
$12.50. 

Physiologists differ widely in their choice of 
the most suitable text or texts on the subject. 
The medical student population represents the 
largest potential market for a text, but the 
interests of undergraduate biology students, 
graduate students in physiology and the biologi- 
cal sciences, and graduate physicians must be 
considered. Many students regard physiology as 
only an accessory interest if not a hurdle on the 
way to their careers, for example, in medicine 
or dentistry. For this group, the task of a text- 
book is to stimulate a continuing interest and 
provide at least a minimum of information on 
physiology. The academic background of these 
potential readers will extend from a bare mini- 
mum of mathematics, physics, and chemistry to 
those who hold advanced degrees in these sub- 
jects. To create a readable text for the former, 
yet one which will challenge the latter, is a 
formidable task. 

Professor McDowall’s text is designed pri- 
marily for medical students preparing for ex- 
aminations, not only in Great Britain and 
Ireland but also for the National Board Exami- 
nations in the United States. Professor Guyton 
does not directly specify the reader he has in 
mind, but the title and the fact that there are 
nine chapters and about 200 pages devoted to 
clinical medicine indicate that the medical stu- 
dent is his primary concern. 

An internist may read a text of physiology 
expecting to gain a better understanding of 
disease processes in his patients, to obtain in- 
formation on specific experimental questions in 
preparing papers or lectures, to keep up to date 
with current advances in the preclinical sci- 
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ences, or as an aid in passing examinations. 
Both of these textbooks should be useful in the 
last. 

Guyton’s text is a tour de force -including 
material on general or cellular physiology (mo- 
lecular biology), organ phystology, immunity 
and allergy, vector electrocardiography, aviation 
and deep sea diving, diagnostic roentgen- 
ology and radiotherapy, and the diagnosis and 
treatment of disease. It is very readable. The 
author presents his material as an existing body 
of knowledge, usually from a teleologic point of 
view, with little reference to the experiments 
by which the information was obtained. Few 
investigators’ names appear in the text. The 
citations at the end of chapters are remarkably 
current (1959 to ’60), but singularly lacking in 
so-called “classic” references. For example, I. P. 
Pavlov and A. J. Carlson do not appear in the 
bibliography on secretions in the digestive tract. 
Graphs and illustrations tend to be crowded 
into small spaces. Qualitative rather than quan- 
titative terms appear on axes in graphs. Few 
original experimental results are presented. 
Equations are held to a minimum. The index 
is strongly clinically oriented. 

In generalizing over such a wide area of 
knowledge, it is perhaps inevitable that a single- 
authored text will include a number of over- 
smplifications and inaccuracies. Unfortunately, 
the uniformly forceful style of the author offers 
no clue as to where these might lie. ‘There are 
a number of effective teaching approaches to 
traditionally difficult. concepts which deserve 
attention. The greatest weakness of the text is 
that the reader will think he understands when 
he does not, and that he will conclude that 
physiology is a descriptive sciemce when in fact 
it has become intensely quantitative. 

Professor McDowall’s text is much more mod- 
est in scope, and it is not a handbook in the 
German sense. It follows the organ system ap- 
proach with rather more than usual emphasis 
on diet and nutrition, vision, and conditioned 
reflexes. There is a relatively large number of 
anatomic and histologic illustrations of variable 
quality. Original laboratory records are pre- 
sented and the author mentioned by name, but 
often it is impossible to find the citation of the 
published paper. The references are largely 
classic reviews. A chapter on urine is devoted 
largely to clinical laboratory diagnosis. The 
index is adequate. 

The standard authoritative texts in physi- 
ology include those edited by Ruch-Fulton, 
Bard, Best and Taylor, and the Starling, edited 
by Lovatt Evans. With the exception of the 
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latter, these are all multi-authored texts with 
a heavy emphasis upon quantitative experi- 
mental methods. Neither of the two texts re- 
viewed matches the depth and accuracy of these 
reference volumes. Guyton’s book may be best 
compared with the text by Houssay and his 
colleagues. The latter presents more experi- 
mental evidence but less clinical material. It 
omits reference to much American work and it 
was published six years ago. Professor Guyton 
states that the presentation of interrelation- 
ships of functions of different organ systems by 
a single author has advantages which are one 
of the major justifications for his text. This 
does not consider the interrelating that may 
occur in the mind of the student and it would 
be interesting to have an objective test of the 
relative success of the two systems. 

McDowall’s text may be compared with that 
of Winton and Bayliss, now also a multi- 
authored book. Despite the latter’s fewer pages 
(616), in this reviewer’s opinion it is a more 
authoritative and better organized text than the 
Handbook of Physiology. 

For the internist with a preference for quan- 
titative methods or for the clinical investigator 
both of these texts will be disappointing. The 
clinical medicine presented will appear rather 
naive. For the internist who wants a relatively 
simplified yet stimulating re-introduction to 
physiology, Guyton’s text could serve as a start- 
ing point. 

FRANK P. Brooks, M.D. 


Epilepsy and Related Disorders. Volumes I and 
2. By WILLIAM Gorpon Lennox, A.B., A.M., 
M.D., Sc.D. (HON.) with the collaboration of 
MarcaretT A. Lennox, A.B., M.D. 1,168 pages; 
24.5 x 16.5 cm. Little, Brown and Company, 
Boston, 1960. Price, $13.50. 

Doctor William G. Lennox, frequently re- 
ferred to as the “Father of Epilepsy,” has as- 
sembled this extensive work on epilepsy, incor- 
porating in it his more than 38 years of 
experience. Collaborating with his daughter, 
Doctor Margaret A. Lennox, he has included 
a list of 782 references and 346 books on epi- 
lepsy in this two-volume, 1,168 page publication. 

Volume I outlines the pertinent history, mani- 
festations, and classification of the epilepsies 
and other disorders which are so similar as to 
make differentiation difficult. Except for a few 
minor details, the classification is that proposed 
by the author, Doctor F. A. Gibbs, and E. A. 
Gibbs early in their work in this field. This 
classification is extremely useful in the care of 
patients through correlation of symptoms, elec- 
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troencephalographic patterns, and medical 
treatment. Case histories are presented to dem- 
onstrate each type of the classification. Signifi- 
cant factors related to epilepsy and epileptic 
patients such as prevalence, economic state, sex, 
order of birth, marriage and birth rates, and 
mentality are analyzed statistically to provide 
background information in the study of this 
problem. The last chapter of Volume I dis- 
cusses the genetics of epilepsy, and it is here 
that some authorities may disagree with the 
conclusions drawn by the author. 

Volume II deals first with etiology, and, 
again, the genetic fact is prominent. The men- 
tality of the epileptic patient is discussed, and 
the author points out the false conceptions that 
have clung to the term “epilepsy.” Neuro- 
anatomy, neurophysiology, neurometabolism, 
and neurochemistry are thoroughly and con- 
cisely summarized, including the earliest and 
the most recent research. Electroencephalog- 
raphy and diagnosis are considered in detail 
with well-selected case histories and electro- 
encephalographic tracings. The chapter on 
therapy is comprehensive and includes drug 
therapy as well as hygienic, metabolic, surgical, 
and psychotherapeutic factors. The last three 
chapters present the social and emotional fac- 
tors involved in education, employment, and 
institutionalization, versus family placement, 
public relations including organizations, both 
lay and professional. Prevention, eugenics, and 
prognosis with statistics of mortality provoke a 
lively, controversial issue. The last chapter of 
two pages, “The Altitude of Things,” sums up 
the past, the present, and the hope of the 
future. 

Each chapter and some of the many subdivi- 
sions are headed with quotations from the 
past. In many instances these keynote the phi- 
losophy of Doctor Lennox, which is merged 
with a discussion of the facts and statistics and 
is always thought-provoking. 

These volumes are the most complete and 
detailed medical writing on epilepsy available 
today. As new material becomes available, this 
reviewer hopes it will be incorporated in re- 
visions as Doctor Lennox had planned. 

RutuH W. BALpwin, M.D. 


Parkinsonism: Its Medical and Surgical Ther- 
apy. By Irvinc S. Cooper, M.D., Ph.D., 
F.A.C.S. 230 pages; 28.5 X 22.5 cm. Charles C 
Thomas, Springfield, 1961. Price, $16.50. 

Dr. Cooper has again summarized his un- 
paralleled experience in the surgical treatment 
of parkinsonism even though some of his mate- 
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rial is now largely of historical value, for exam- 
ple, the chapter on ligation of the anterior 
choroidal artery, a technique which even Dr. 
Cooper, initiator of the technique, has aban- 
doned for more sophisticated procedures. 

This book includes a very detailed explana- 
tion of the balloon-cannula technique for chemo- 
pallidectomy and chemothalamectomy, another 
of Dr. Cooper’s innovations; he discusses his 
reasons for preferring this method to the elec- 
trocoagulation and ultrasonic techniques advo- 
cated by others. 

Dr. Cooper's style of writing, the unusually 
good diagrams and photographs, and the 
unique selection of patient material which he 
presents make this book interesting reading for 
the practitioner who is contemplating referring 
patients for the surgical alleviation of parkin- 
sonism. Before purchasing the book, however, 
he should be aware that it is written from the 
surgeon’s point of view and that it includes 
almost nothing of value regarding the medical 
management of the parkinsonism patient. For 
this reason, the title is misleading since the 
text includes only four pages of discussion of 
medical therapy. 

James Toole, M.D. 


Handbook of Physiology. Section 1: Neuro- 
physiology, Volume III. JouNn Fievp, Editor- 
in-Chief. 1,965 pages; 22.5 x 28.8 cm. The 
Williams & Wilkins Company, Baltimore, 
1960. Price, $20.00. 

If a physician looks for a survey of some 
narrow topic in physiology, he is not likely to 
find what he wants in the usual sources. Text- 
books of physiology give too little; monographs 
give too much. Review articles are usually aimed 
at the specialist in physiology and call for 
acquaintance with earlier data and theories. 

The essays in the Handbook of Physiology 
are written especially for physiologists, be they 
pre-doctoral students or professors, who need 
orientation for teaching or research in areas 
they do not know in detail. Physicians with a 
like need will be well served by these surveys, 
too, and some of these essays may have special 
relevance to the needs of the internist. 

McLean's essay on Psychosomatics summarizes 
the functions of specific brain loci in the bodily 
expression of emotion. He closes with brief 
comments on the conceptual gap between what 
we know of the central neural mechanisms for 
signs of emotion and the supposed conversion 
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of emotion into visceral lesions such as peptic 
ulcer or ulcerative colitis. 

Essays by Heald, Mcllwain, and Sloane- 
Stanley, and by Sokoloff, describe current views 
of central nervous system metabolism in vitro 
and in vivo; Sokoloff’s account includes a brief 
survey of the effects of pathological states—cir- 
culatory, oxygen, and glucose deficiencies, and 
systemic metabolic diseases, among others— and 
of hormones and drugs. 

Physicians having a special interest in nutri- 
tion and its disturbances will find in the essay 
by Brozek and Grande an account of the influ- 
ences of starvation, and of protein, mineral, and 
vitamin deficiencies on neural function. 

This volume, the last of the three making up 
the Section on Neurophysiology of the Hand- 
book of Physiology, ends with a grand finale 
by Gerard, a summing-up of nothing less than 
the whole field of neurophysiology. His essay 
is no simple recapitulation of the themes of 
60 essayists; it is a symphony in itself. He has 
composed most of it with the pips and bleeps 
of axons, neurons, and their nets at work, and 
with the rustle of electric breezes that sweep 
across the fields of the cerebrum. But his open- 
ing and closing measures take pulse from the 
whole man: 


“Living things ride a double rail through 
time. The organism (or org or system) at any 
instant possesses, as a product of its individual 
history, a more or less unique heterogeneity 
which reacts to its present and its expected 
environment. 

“*, . . living is riding the rails of the expected 
and the desired, a double projection from the 
existing, an unending tracking performance 
based on a probability calculus. . . . Whether 
a man actually sets his goals more than does 
an amoeba is still debated, but he surely ex- 
hibits more conscious foresight in pursuing 

“Truly, man is the highest organism, with an 
exquisite instrument for communication and in- 
vention. From study of the brain will flow great 
advances in behavioral science. Perhaps with 
inventions to enhance man’s reasoning and 
valuing processes . . . comparable to the power 
machines that supplement his muscles and the 
detecting instruments that extend his senses, 
we shall learn to live with ourselves and with 
others before it is too late.” 


Epwarp J. M.p. 
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The Couch and the Circle: a Story of Group 
Psychotherapy. By HYMAN SPOTNITZ, M.D., 
MED. Sc.D. 274 pages; 22 x 15 cm. Alfred A. 
Knopf, Inc., New York, 1961. Price, $4.50. 


Condensed in the appropriate title of this 
book is the essence of its content. As the couch 
has become symbolic of individual psychother- 
apy, so the circle may serve a similar function 
for group psychotherapy, after Hyman Spotnitz’ 
personal account of his evolution from individ- 
ual to group therapist has been heard. This new 
book about group psychotherapy should reach 
a wide audience, because it is both simple and 
authoritative, and is written in a style that is 
highly interesting and informative. 

In the first three parts, Dr. Spotnitz gives an 
introduction to the group setting by tracing the 
origin of his personal experience with his first 
group, formed of several patients whose individ- 
ual psychotherapy had come to a standstill. 
From this, he launches into a historical review 
of the origin and development of group meth- 
ods, which has been referred to as the Third 
Psychiatric Revolution. 

Part II, entitled “The Analytic Treatment 
Process,” opens with the author’s interesting ob- 
servations on comparing transference and re- 
sistance manifestations in individual and group 
therapy from the psychoanalytic frame of refer- 
ence. This part is rich in details of technique 
and theoretical framework, on which it is based, 
without being dull or pedantic. It ranges widely 
over most aspects of methodology of group ther- 
apy, from selection of patients to the termina- 
tion of treatment, through a descriptive account 
of his own treatment of individuals and groups. 

Part III describes the psychotherapist, his per- 
sonality, preparation, and practice. Again, the 
author begins with a description of his own per- 
sonal development, and in similar fashion de- 
scribes the varieties of group psychotherapists 
practicing today. 

The final chapter explores possible directions 
ahead for the extension of group treatment and 
the implication of these developments for the 
improved functioning of natural groups. 

Lance S. WRIGHT, M.D. 


Comparative Epidemiology of the Mental Dis- 
orders. Proceedings of the Forty-ninth An- 
nual Meeting of the American Psychopatho- 
logical Association. Edited by Paut H. Hocn, 
M.D., and JosepH ZuBin, Ph.D. 290 pages; 23 
x 14.5 cm. Grune & Stratton, Inc., New York, 
1961. 

For the past 50 years a series of annual meet- 
ings has been held by the American Psycho- 
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pathological Association whose “genius,” ac- 
cording to a former president, “has been to 
give opportunity for small groups of earnest 
men to talk things over freely.” In accord with 
contemporary custom this admirable objective 
has been supplemented in recent years by the 
more questionable one of publishing the pro- 
ceedings of these meetings. The result has been 
a series of symposia of uneven quality whose 
effect may ultimately be more that of burying 
good writings than of communicating any of 
the special benefits of the meetings. The re- 
cently published volume on the 1959 meeting, 
entitled “Comparative Epidemiology of the 
Mental Disorders,” is a case in point. 

A meeting of the leaders in this field from 
Norway, Sweden, Germany, and Great Britain, 
with their American colleagues, must have been 
a stimulating experience and one which be- 
stowed much-needed recognition on this ne- 
glected subject. Most of the written papers, 
unfortunately, are far from stimulating, and 
appear to have been viewed by their authors as 
chores to be dispatched as speedily as possible. 
Some provide no more than unsatisfying 
glimpses of a large research program which 
has been, or will be, better described elsewhere. 
Several papers are without summaries and re- 
quire a laborious search for their major points. 
There is a profusion of graphs and tables whose 
main justification seems to be a compulsion for 
completeness. One review of the literature con- 
tains no bibliography. 

The misfortune of this volume is that it con- 
tains a few excellent papers which will not 
receive the attention they should simply be- 
cause of the poor quality of their companion 
pieces. Sir Aubrey Lewis’s scholarly report on 
“Current Field Studies in Mental Disorders in 
Great Britain,” reminds us of the inadequacies 
in the scope of much American psychiatric re- 
search and of the poverty of American medical 
writing. His paper provides strong evidence 
that mental deficiency can be sharply divided 
into two categories, one of which “represents 
the tail of the normal curve of the distribution 
of intelligence” and another which is “quali- 
tatively different from the normal and whose 
defect—if hereditary—has a single-gene causa- 
tion.” Lewis’s figures on the very high incidence 
of neurosis in the general population and in 
the office of the general practitioner are gen- 
erally in accord with American experience, and 
they leave one envying the central reporting 
system of the National Health Service which 
can provide such information at very low 
expense. 
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Two other articles are worthy of mention. 
Pasamanick’s summary of his ‘Epidemiologic 
Investigations of Some Prenatal Factors in the 
Production of Neuropsychiatric Disorder” pro- 
vides convincing evidence of the heretofore 
largely unsuspected role of prenatal factors on 
later growth and development. He has found 
cerebral palsy, epilepsy, mental deficiency, be- 
havior disorders, and even reading disabilities 
to be significantly associated with complications 
of pregnancy. Zubin’s long article summarizing 
his researches on “A Biometric Approach to 
Prognosis in Schizophrenia” presents the fruits 
of years of effort at standardizing and quanti- 
fying some of the factors which have been im- 
plicated in the outcome of schizophrenia. It is 
gratifying to find systematic research substan- 
tiating the old clinical impression that sudden 
onset is associated with a good prognosis in 
schizophrenia, and to learn that flatness of 
effect is, indeed, predictive of poor outcome. 
The care and ingenuity of Zubin’s work can 
well serve as a model for our younger investi- 
gators. The pity of it is that the nature of this 
volume pretty well precludes their ever coming 
across it! 

ALBERT STUNKARD, M.D. 


Field Studies in the Mental Disorders. Edited 
by JosepH ZusBin, Ph.D. 495 pages; 22.5 x 
14.5 cm. Grune & Stratton, Inc., New York, 
1961. 

All of the criticisms concerning the publica- 
tion of symposia raised by the reviewer of the 
previous volume apply equally to this one 
which consists of the Proceedings of the 1959 
Work Conference on Problems in Field Studies 
in the Mental Disorders, also sponsored by the 
American Psychopathological Association. In 
addition, this volume suffers from the inclusion 
of over 200 pages of apparently unedited dis- 
cussion by the participants of the conference. 

The actual scholarly papers, which presum- 
ably would be of most interest to the reader, 
comprise less than a fourth of the contents. 
Contrary to the implications of its title, the 
book is not a report of field studies but is a 
consideration of methodological issues. Begin- 
ning with an excellent article written from 
the point of view of a philosopher, this book 
provides interesting material on such topics as 
the problems involved in the operational defi- 
nition of psychosis and the merits of an inter- 
national system of classification of mental dis 
orders. There are also discussions of such 
issues as sampling, interview technique, sources 
of bias, and problems of interpretation. 
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An appendix which purports to contain 
source material on the epidemiology of mental 
illness provides only a sketchy introduction 
and one which is not well integrated with the 
rest of the book. Fifty-two pages of tables serve 
only to confuse and mislead the reader who is 
not already well acquainted with the studies 
from which they are drawn. Thus, for the 
physician who is curious about the results of 
epidemiological studies in mental disease, this 
book cannot be recommended. To the man 
sympathetic to epidemiological research in any 
area, however, the specific methodological issues 
raised in this volume are worthy of attention. 

Mary E. Moore, PH.D. 


Treatment of Emotional Problems in Office 
Practice. By FRANK F. TALLMAN, M.D. 426 
pages; 20.8 x 14 cm. McGraw-Hill Book Co., 
Inc., New York, 1961. Price, $11.00. 

Dr. Tallman has compiled a syllabus from 
the postgraduate seminars in_ psychological 
medicine given at the U.C.L.A. Medical Cen- 
ter. The book is the third in a series of sym- 
posia in postgraduate medicine designed to 
bridge the gap between lagging reference vol- 
umes and newer medical knowledge. 

The book is divided into four sections. The 
first part is devoted to a description of emo- 
tional development. Personality growth at each 
level of maturation is described perceptively 
and without unnecessary jargon. The second 
and third sections describe the psychopathologi- 
cal entities with special emphasis on psycho- 
somatic disorders. The last part is devoted to 
diagnosis and treatment with major emphasis 
on office psychotherapy. Much verbatim inter- 
view material is presented. 

The book falls short of the author's objective 
to improve the non-psychiatric physician’s skill 
in the use of psychotherapy for treating emo- 
tional problems. It is doubtful that proficiency 
in psychotherapy can be inculcated without 
individual supervision from a seasoned thera- 
pist, and it is for this reason that postgraduate 
courses have been instituted in psychological 
medicine. Dr. Tallman’s book may serve as a 
useful adjunct to such a course but it will not 
of itself teach psychotherapy nor provide a 
substitute for skilled personal supervision. The 
volume does provide the neophyte psychothera- 
pist with some concept of psychotherapy, and 
such an exposition of psychological treatment 
may stimulate the interested non-psychiatri< 
physician to seek further training in this area. 

This handy volume is attractively printed on 
good quality paper. Reference lists and index 
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are short but in keeping with the goals of the 
author, The prose style is simple, clear, and 
easily read. 

REUBEN E. KRON, M.D. 


Blood Platelets. Henry Ford Hospital Inter- 
national Symposium. Edited by SHIRLEY A. 
JOHNSON, M.D., JOHN W. REBUCK, M.D., PH.D., 
and Rosert C. Horn, JR., M.p. 732 pages; 24 
x 16 cm. Medical Book Department, Little, 
Brown and Company, Boston, 1961. Price, 
$18.50. 

This excellent volume, recording the proceed- 
ings of the International Symposium on the 
Blood Platelets held at the Henry Ford Hos- 
pital, March 17, 18, 19, 1960, consists of 50 
papers divided into 15 sections. It is quite re- 
markable that so much can be and is said and 
written about that elusive little structure, the 
blood platelet, that many workers did not even 
believe, until recently, existed. Blood platelets 
are discussed in relation to blood coagulation, 
their fractionation, their metabolism, effects of 
their abnormalities, their labeling, survival and 
preservation, as well as their immunology. 

For the most part, the papers are excellent, 
well presented, and well documented. Illustra- 
tions and graphs are clear, excellently repro- 
duced and plentiful. After each paper the ref- 
erences are listed, and after each section the 
discussions at the Symposium are transcribed. 
An index of 32 pages is included. 

This book contains almost all there is to know 
about the blood platelet. No other book of its 
type exists. Therefore, it will be welcomed and 
read by all who are working with and interested 
in the blood platelets. 

HAROLD WURZEL, M.D. 


Quantitative Cellular Haematology. By J. M. 
Yorrey, D.Sc., M.D., F.R.CS., (ENG.) 122 
pages; 23.5 x 15.5 cm. Charles C Thomas, 
Springfield, 1960. Price, $5.50. 

Dr. Yoffey attempts to summarize the main 
trends of his work, on lymphocytes principally, 
extending over several years. He approaches 
his subject by discussing what he designates as 
the “lymphocyte complex,” which has been esti- 
mated to constitute somewhere between one- 
half to one per cent of the body weight of rats. 
Other phases discussed are the measurement of 
the production of lymphocytes, the effect of 
recirculation of lymphocytes in their various 
channels, the relation of lymphoid tissue to 
antibody formation, the role of the lymphocyte 
in hemopoiesis, and the occurrence of lympho- 
cytes in the bone marrow. 
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Two chapters are devoted to the granulo- 
cytic and erythroid cells. The book is a readable 
account of progress in a difficult field by a 
worker with a long standing record of interest 
in the wanderings and vagaries of lymphoid 
tissue. The mystery of what cells are covered 
by the term “lymphoid” is not clarified in this 
volume, and will probably remain as the prin- 
cipal reason for much uncertainty in this field. 

L. M. Tocantins, M.D. 


Proceedings of the Thirteenth International 
Congress on Occupational Health. Compiled 
by L. Wang, M.D., and others comprising the 
Executive Committee of the Thirteenth Inter- 
national Congress on Occupational Health. 
1,005 pages; 27 x 18.5 cm. Book Craftsmen 
Associates, Inc., New York, 1961. 


The thirteenth triennial Congress on Occu- 
pational Health met in New York City, July 
25 to 29, 1960, and brought together 1,458 
registrants from 51 countries. Nearly 300 papers 
were presented during 35 sessions. The Proceed- 
ings forms a reference work of exceptional di- 
versification, both in subject matter and in 
quality of presentation. 

E. Vincent Askey, M.D., 1960-61 President, 
American Medical Association, in his Welcome 
Address, noted that “the American Medical 
Association firmly believes that occupational 
health is essentially preventive medicine in 
places of employment. And we feel that occu- 
pational health services should be extended to 
cover as large a proportion as possible of our 
nation’s employed population.” 

Prof. S. Forssman (Sweden), President of the 
Permanent Committee and International Asso- 
ciation on Occupational Health, reported that 
“the general health of the worker, of which 
accidents and occupational diseases are only a 
minor part, has attracted the interest of occu- 
pational health more and more during the last 
decades.” 

Mr. Marion B. Folsom, former U. S. Secre- 
tary of Health, Education, and Welfare, re- 
minded this Congress that “the dependence of 
industrial progress on occupational health be- 
came apparent in the infancy of industrializa- 
tion. . . . The importance of total health 
maintenance is reflected in the fact that 90% 
of sickness absenteeism in the United States is 
due to nonoccupational causes. We lose 600 
million days from work each year because of 
sickness.” 

Aside from the few plenary sessions the 
papers are grouped under these general sub- 
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jects: environmental hygiene; health in relation 
to environment; medical, surgical, and admin- 
istrative practices; work physiology and psy- 
chology; social and legal aspects; education and 
training. 

The need for health services in small plants 
was emphasized by the report that 70% of non- 
agricultural workers in the United States work 
in plants with fewer than 500 employees. In 
Great Britain 64% of workers are in plants of 
such size. 

There were reports on the effects of inhala- 
tion of alpha-emitting curium, trichloroethyl- 
ene, bagasse, carbon monoxide, beryllium 
compounds, asbestos, malt, airborne fluorides 
and phosphates, chromium compounds, along 
with other dusts, vapors, gases, and fumes. 

Titles of current interest dealt with radiant 
energy, toxicology and hazards of pesticides, 
health problems of agricultural workers, several 
forms of lead and other metal poisoning, air 
pollution, instruments for air sampling, alco- 
holism and its treatment, work performance of 
epileptics, removal of plutonium from storage 
in the body, disorders associated with changes 
in barometric pressure, and the duration of 
convalescence following uncomplicated surgery. 
There were reports of dermatitis in the citrus 
canning industry, of tar molluscum, of dermal 
injury by oxalic acid, basic chromic sulfate, 
and other irritants and sensitizers. 

Consideration was given to the lack of ade- 
quate employee health services in most of our 
hospitals, to allergies in industry, to mental 
health problems of workers, to health educa- 
tion, to professional training in industrial 
health (physicians, industrial hygienists, nurses, 
toxicologists, engineers and related technical 
people). All in all this collection of reports 
from the broad field of occupational health and 
from many countries will serve as valuable 
resource material for years to come. 

LeMuEL C, McGEeE, M.D. 


Epidemiologic Methods. By Br1an MACMAHON, 
M.D., PH.D., D.P.H., "THOMAS F. PuGH, M.D., 
M.P.H., and JOHANNES IPSEN, C.M., DR.MED., 
M.P.H. 302 pages, 24.5 x 16 cm. Little, Brown 
and Company, Boston, 1960. Price, $7.50. 
For many years 4 good textbook on epidemi- 

ology and its methods has been very much 

needed. Two or three attempts have been made 
to satisfy this need, but the response of readers 
has been such that authors and publishers alike 
have shied away from such volumes. This lack 
of acceptance has been due not to inferior 
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quality of the few volumes that have been pub- 
lished but to the wide divergence of thought 
as to epidemiologic principles and methods. 
While this divergence was serious when epidemi- 
ology was concerned only with the infectious 
diseases, it became even more serious as cpi- 
demiologic concepts were applied to the study 
of non-infectious conditions. Fortunately, Dr. 
MacMahon and his associates have not per- 
mitted these obstacles and inevitable criticisms 
to deter them from attempting to describe the 
basic methods of epidemiology. In so doing they 
have rendered a great service to those who are 
interested in this science and its methods. 

Many definitions of epidemiology have been 
proposed but none universally accepted. That 
of the authors, who define it as “the study of 
the distribution and determinants of disease 
prevalence in man,” is broad enough to satisfy 
most readers, yet, though etymologically correct, 
it might imply a lack of concern for diseases in 
other animals and the application of epidemio- 
logic methods to their study. The authors con- 
sider epidemiology not as a method of final 
proof but as a means of uncovering clues as to 
underlying basic causes, clues that point the way 
to research through use of the methods of many 
other disciplines. As evidence of their breadth 
of concept and the changing emphases in epi- 
demiologic thought, it is of interest to note 
that the authors have drawn examples and illus- 
trative material more from the non-infectious 
diseases than from the infectious. 

After three or four introductory chapters on 
what the authors define as concepts and strategy 
of epidemiology, the major portion of the vol- 
ume is given over to consideration of various 
characteristics of persons, such as age, sex and 
ethnic groupings, occupation, and other deter- 
minants including time, place, and birth order 
that form the basis for epidemiologic study of 
the occurrence of disease. The volume ends 
with chapters on analytic and experimental 
epidemiology. 

This is not a volume for popular or bedtime 
reading. On the contrary, it is a serious schol- 
arly work that demands careful and meditative 
reading for full comprehension. The authors 
have, except in a few places, avoided the intro- 
duction of mathematics, possibly too much so. 
At the same time, however, a rather heavy lit- 
erary style makes the reading somewhat slow 
and difficult. The beginning students, and espe- 
cially the foreign students who comprise so large 
a fraction of the groups to whom epidemiology 
is taught in this country, will find this an ob- 
stacle, yet the style will force the student to 
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the slow and deliberative reading that the 
book deserves. 

Criticism of any book is easy; this book is 
no exception. There are many statements and 
concepts to which the reader or reviewer may 
take exception and the inevitable minor errors 
that might be pointed out. These should not 
be permitted to divert the reader from the 
fundamental value of the volume. The authors 
have rendered a real service in presenting for 
the first time an orderly and carefully consid- 
ered discussion of epidemiologic methods as 
tools to research. As such, the book deserves the 
careful study of all who are engaged in the 
study of the occurrence of disease. 

GaAyLorp W. ANDERSON, M.D. 


Virus Meningo-Encephalitis. Ciba Foundation 
Study Group No. 7. Edited by G. E. W. Wot- 
STENHOLME, 0.B.E., M.A., M.B., M.R.C.P., and 
MARGARET P. CAMERON, M.A. 120 pages; 19 
x 12.5 cm. Little, Brown and Company, Bos- 
ton, 1961. 

The booklet comprises the papers and discus- 
sions presented by a group of 23 participants in 
a conference held September 27, 1960. The 
group was composed of clinicians in infectious 
diseases, neurologists and neuropathologists, 
and virologists from several countries. This 
“mixed bag” was by intent to study the subject 
of the title. 

The papers and discussions have the conver- 
sational flow of a small group. Over-all, they 
have a heavy clinical accent, with consecutive 
consideration of the syndromes associated with 
groups of viruses. The reader feels, as he reads, 
that he is attending a good “medical grand 
rounds” discussion of the subject. A major re- 
current theme was the inability to make an 
etiologic diagnosis from the clinical or patho- 
logic picture; virologic and serologic studies are 
the clinchers. 

The spectrum of viruses that cause meningo- 
encephalitis is noted with good discussions of 
the recent experience with the Coxsackie, 
ECHO, polio, tick and arbor encephalitis 
viruses, the significance of inclusion bodies, 
post-infectious encephalitis, diseases of probable 
viral etiology, and new virus isolations possibly 
related to CNS disease. The syndrome of ECHO 
9 and 4 infections—non-paralytic meningo-en 
cephalitis with rash—and the syndromes of 
ECHO 6, 11, and Reo viruses are given. Cox- 
sackie A viruses sometimes causing paralysis are 
noted along with the major syndromes caused 
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by Coxsackie A and B viruses. Consideration of 
poliomyelitis is essentially confined to the un- 
usual polio encephalitis. The discussion of tick 
and arbor encephalitis provides acquaintance 
with some of the endemic and epidemic infec- 
tions with which we have little experience in 
America. The discussion toward the end be- 
comes diverse with comment that exposes our 
ignorance with regard to such things as neuro- 
allergic responses, auto-immune diseases, post- 
infectious degeneration, latent viruses, and the 
role of animal viruses in human disease. 

The clinician will be much more knowledge- 
able for having read the book. The academic 
virologist will find little new or unknown but 
may enjoy reviewing the discussion of the ex- 
perience of these experts. 

GEORGE GEE JACKSON, M.D. 


Hypertension. A Mount Sinai Hospital Mono- 
graph. Edited by Mitton MENDLOWITZ, M.D., 
with contributions by 18 authors. 156 pages; 
26 < 17.5 cm. Grune & Stratton, Inc., New 
York, 1961. Price, $6.50. 

These contributions to a symposium on hy- 
pertension by members of the staff of the Mount 
Sinai Hospital of New York City are beautifully 
written and edited; they present in a scholarly 
manner a comprehensive, stimulating discussion 
of the current knowledge in the field of hyper- 
tension. The scope of this monograph covers 
important thinking by experts on the etiology 
and pathology of hypertension. With this back- 
ground, the clinical evaluation of the hyper- 
tensive patient is explored with particular ref- 
erence to a search for specific etiologic factors 
such as unilateral renal disease, pheochromo- 
cytoma, and aldosteronism. In regard io the 
latter, the excellent contribution by Dr. John 
Laragh deserves special commendation. 

Treatment of hypertension is discussed, and 
separate chapters are deyoted to medical and 
surgical therapy. The pharmacodynamics of the 
antihypertensive agents has been omitted, em- 
phasis being placed on improved blood pressure 
response and longevity achieved with the use of 
agents developed in the past ten years. In keep- 
ing with the excellence of this monograph, the 
important topics of hypertension in childhood 
and pregnancy are treated with proper respect. 

For the student, practitioner, internist, and 
scholar in hypertension, this book has much to 
offer and is highly recommended. 

ALFRED M. SELLERS, M.D. 
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Book Notices 


Recent Advances in Tropical Medicine. 3d Ed. 
By Sir New. HAMILTON Fairey, M.D., A. W. 
WoopruFF, M.pD., and J. H. WALTER, M.D. 
480 pages; 21 x 14 cm. Medical Book De- 
partment, Little, Brown and Company, Bos- 
ton, 1961. Price, $11.00. 

The book “Recent Advances in ‘Tropical 
Medicine” by Fairley, Woodruff, and Walters 
contains exactly what its title implies, a de- 
scription of the recent advances in prevention, 
diagnosis, and treatment of tropical diseases. A 
list of references is found at the end of each 
chapter. The chapters are extremely well writ- 
ten and engage one’s interest throughout. The 
book is recommended for all physicians inter- 
ested in tropical diseases. 

‘THOMAS FE. MACHELLA, M.D. 


Annual Review of Pharmacology. Vol. 1, 1961. 
Edited by Winpsor C, Currinc, M.D., with 
Ropert H. DreisBAcu, M.D., and Henry W. 
ELuioTT, M.p., Associate Editors. 479 pages; 
23 x 16 cm. Annual Reviews, Inc., Palo Alto, 
California, 1961. 

The well-established series of Annual Re- 
views which have been covering medicine and 
its allied sciences, biochemistry, physiology, and 
microbiology (in individual volumes for each 
science) is now joined by an Annual Review of 
Pharmacology. Although many of the chapters 
in this first volume are directed especially at the 
pharmacologist, physicians with an interest in 
drugs going beyond the simplest concern with 
clinical indications and dosage will find certain 
chapters to be useful as guides to recent phar- 
macological developments. 

Hematologists and allergists will find spe- 
cial interest in a chapter on hypersensitivity to 
drugs and the use of drugs in allergy. The chap- 
ter by Erspamer, which deals with catechol- 


amines, 5-hydroxy-tryptamine, and angiotensin, 
and those on pharmacology pertinent to the 
autonomic ganglia, on the cardiac glycosides, 
and on drugs affecting renal function should be 
of value to cardiologists and to physicians con- 
cerned with renal disease and with metabolic 
problems. Munson has contributed a review of 
recent developments in the androgens, in the 
isolation of parathyroid hormone, and the 
identification of a hypothalamic secretory fac- 
tor for the release of ACTH. Physicians inter- 
ested in environmental health and problems of 
industrial toxicology will find useful reviews in 
the chapters on The Bone Seekers and on Or- 
ganic Compounds of Industriai Importance. 
Epwarpb J]. HUTH, M.D. 


The Adrenal Cortex. Proceedings of a Sym- 
posium Organized by the Association of Clini- 
cal Pathologists held in London at the Royal 
Society of Medicine, October 14-15, 1960. 
Edited by G. K. McGowan and M. SANDLER. 
226 pages; 23 x 15.5 cm. J. B. Lippincott 
Company, Philadelphia, 1961. Price, $5.00. 
The generic subtitle “Chemical Pathology in 

Relation to Clinical Medicine” describes well 

the accomplished purpose of this brief com- 

pendium. Several outstanding authorities have 
contributed excellent succinct discussions of the 
chemistry and pharmacology of the steroid hor- 
mones and the application to clinical disorders 
of the adrenal cortex in man. Numerous figures 
and tables amplify the text. This paper bound 
booklet cannot serve as a well integrated dis- 
cussion of the entire field, nor does it pretend 
to do so; but as a source of supplementary in- 
tegration of basic steroid chemistry, techniques, 
and disease, it may prove rewarding to workers 
in this field. 

ALFRED M. BONGIOVANNI, M.D. 


Books Recently Received 


Books recently received are acknowledged in 
the following section. So far as is practicable, 
those of special interest are reviewed, but it is 
not possible to discuss them all. 


The Adrenal Cortex. The Proceedings of a 
Symposium Organized by the Association of 
Clinical Pathologists held in London at the 


Royal Society of Medicine, October 14-15, 
1960. Edited by G. K. McGowan and M. 
SANDLER. 226 pages; 23 x 15.5 cm, J. B. Lip- 
pincott Company, Philadelphia, 1961. Price, 
$5.00. 


The Becton, Dickinson Lectures on Sterilization. 
Presented during the Academic Years 1957- 


a 

: 

\ 

: 

: 
Sa 
q 


718 BOOKS 


1959 as Part of the Curriculum in Bacteriol- 
ogy at Seton Hall College of Medicine and 
Dentistry. 123 pages, 23 x 15.5 cm. Becton, 
Dickinson and Company, Rutherford, N. J., 
1961. 


Bulletin of the World Health Organization, Vol. 
24, No. 4-5. Insecticides and Malaria. 677 
pages; 24 x 18 cm. World Health Organiza- 
tion, Geneva, 1961. Price, $2.00. 


Clinical Diagnosis by Laboratory Examinations. 
3d Ed. By JoHN A. KOLMER, M.S., M.D., DR.P.H., 
SC.D., LL.D., F.A.C.D. (HON.) F.A.C.P. 576 pages; 
24x 17 cm. Appleton-Century-Crofts, Inc., 
New York, 1961. Price, $10.00. 


Clinical Haematology. By ROBERT DUNCAN East- 
HAM, B.A. (CANTAB.) M.D. (CANTAB.) D.C.P., 
DIPL. PATH. 158 pages; 18x 10 cm. The Wil- 
liams & Wilkins Company, Baltimore, exclu- 
sive U. S. agents, 1961. Price, $4.00. 


The Dreams of Reason. By Rene Dusos. 167 
pages; 23 x 15 cm. Columbia University Press, 
New York, 1961. Price, $5.00. 

Hypertension. Vol. IX. Chemical and Hormonal 
Factors. Proceedings of the Council for High 
Blood Pressure Research, American Heart As- 
socialion, November, 1960. Edited by FLoyp 
R. SKELTON, M.D., PH.D. 806 pages; 27.5 X 20 
cm. American Heart Association, Inc., New 
York, 1961. Price, $2.50. 


Hypokinetic Disease. By Hans Kraus, M.b., and 
WILHELM RAAB, M.D., F.A.C.P., F.A.C.C., F.C.C.P., 
F.A.C.S.M. 193 pages; 23.5 X 16 cm. Charles C 
Thomas, Springfield, 1961. Price, $7.50. 


Les Manifestations Epileptiques. Premier Partie: 
Etude Analytique. By Lucien Soret, M.D. 500 
pages; 24.5 x 16.5 cm. Editions Nauwelaerts, 
Louvain, Belgium, 1961. Price, FB 500. 


Management of Medical Emergencies. Edited 
by Joun C. SHarpe, M.D. 354 pages; 21 X14.5 
cm. The Blakiston Division, McGraw-Hill 
Book Co., Inc., New York, 1961. Price, $9.75. 


The Merck Manual. 10th Ed. Edited by CHARLES 
E. Lycut, m.p. 1,907 pages; 17.5 x 11 cm. 
Merck Sharp & Dohme Research Laboratories, 
Division of Merck & Co., Inc., Rahway, N. J., 
1961. Price, $7.50 (regular edition); $9.75 (de- 
luxe edition). 

Proceedings of the Fourth National Cancer Con- 
ference. Sponsored by American Cancer So- 
ciety, Inc., and National Cancer Institute, US 
Public Health Service. 774 pages; 26 X 19 cm. 


Annals of 
Internal Medicine 


J. B. Lippincott Company, Philadelphia, 1961. 
Price, $9.00. 


Progress in Clinical Medicine. 4th Ed. Edited 
by RayMonp DALEY, M.D. (CANTAB.) F.R.C.P., 
and HENRY MILLER, M.D. (DURH.) F.R.C.P., 
D.P.M. 345 pages; 24.5 x 16.5 cm. Medical 
Book Department, Little, Brown, and Com- 
pany, Boston, 1961. Price, $12.50. 


Psychosomatic Aspects of Paediatrics. Study 
Group of the Society for Psychosomatic Re- 
search Held at the Royal College of Physi- 
cians, May, 1959. Edited by RONALD Mac- 
KeiTH and JosepH SANDLER. 155 pages; 26 x 
18 cm. Pergamon Press, New York, 1961. 
Price, $8.50. 

Relief of Symptoms. 2d Ed. By WattER Mo- 
DELL, M.D., F.A.C.P. 374 pages; 24.8 x 18 cm. 
The C. V. Mosby Company, St. Louis, 1961. 
Price, $11.50. 


Standard Nomenclature of Diseases and Opera- 
tions. 5th Ed. Edited by Epwarp T. THompe- 
SON, M.D., F.A.C.H.A.; Associate Editor, ADALINE 
C. Haypben, C.R.L. 964 pages; 22 x 15.5 cm. 
Published for the American Medical Associa- 
tion by The Blakiston Division, McGraw-Hill 
Book Co., Inc., New York, 1961. Price, $10.50. 

Symposium on Anticoagulant Therapy—Report 
of the Proceedings. By Sir G. W. PicKERING, 
M.D., D.SC., M.D., F.R.C.P. (LOND.) 284 pages; 
22.5 X 15 cm. Harvey & Blythe Ltd., London, 
1961. 


Textbook of Biochemistry. 3d Ed. By Epwarp 
STAUNTON WEST, PH.D., and WILBERT R. Topp, 
PH.D. 1,423 pages; 24 & 16 cm. The Macmillan 
Company, New York, 1961. Price, $16.75. 

Traitement Chirurgical des Affections Oculaires. 
Vol. 2. By L. Gurttaumat, L. Paurique, R. 
DESAINT-MARTIN, S. SCHIFF-WERTHEIMER, and 
G. SourpILLeE. 675 pages; 25 x 19 am. G. Doin 
& Cie., Paris, 1961. Price, 145 NF. 


What Teenagers Want to Know. By FLORENCE 
LEVINSOHN, B.A., M.D., in consultation with 
G. Lomparp KELLEY, A.B., B.S.M., M.D. 89 
pages; 17.5 x 14 cm. The Budlong Press, Chi- 
cago, 1961. Price, $1.50. 


You and Your Doctor. The Common Sense 
Guide to Medical Care. By Witt1AM H. Pot- 
TER, M.D. 288 pages; 21.715 cm. Duell, 
Sloan & Pearce, Inc., New York, 1961. Price, 
$5.00. 


MEDICAL NEWS 


MEETINGS 


Nov. 5-8. AssOcIATION OF MILITARY SURGEONS 
(68th Annual Convention), Mayflower Hotel, 
Washington, D. C. Rear Adm. Richard A. 
Kern, MC, USNR, Ret., 1726 Eye St., N. W., 
Washington 6, D. C., President. 

Nov. 9-11. GrRoNTOLOGICAL SocretTy, INC., 
Penn-Sheraton Hotel, Pittsburgh, Pa. Geron- 
tological Society, Inc., 660 South Kingshigh- 
way Blvd., St. Louis 10, Missouri. 

Nov. 16-18. AMERICAN PsYCHIATRIC ASSOCIATION, 
Hotel Schroeder, Milwaukee, Wis. Miss Joan 
D. McGucken, 756 North Milwaukee St., Mil- 
waukeée 2, Wis., Administrative Assistant. 

Nov. 18. PRESBYTERIAN MepIcAL CENTER COoN- 
FERENCE ON FIBRINOLYSIS, Sheraton-Palace 
Hotel, San Francisco. Arthur Selzer, M.D., 
Chairman, Education Committee, Presby- 
terian Medical Center, Clay and Webster 
Streets, San Francisco. 

Nov. 27-30. AMERICAN MEDICAL ASSOCIATION 
CumnicAL MEETING, Denver. Dr. F. J. L. 
Blasingame, 535 N. Dearborn, Chicago 10, 
Executive Vice-President. 

Dec. 2-7. AMERICAN ACADEMY OF DERMATOLOGY 
AND SyYPHILOLOGY, Palmer House, Chicago. 
Dr. Robert R. Kierland, Mayo Clinic, 
Rochester, Minn., Secretary-Treasurer. 

Jan. 18-20, 1962. AMERICAN SociETY OF CLINI- 
cAL RaproLtocy, Arizona Biltmore Hotel, 
Phoenix, Arizona. Louis Shattuck Baer, M.D., 
411 Primrose Road, Burlingame, California, 
Secretary. 

April 9-13. AMERICAN COLLEGE OF PHYSICIANS, 
Bellevue-Stratford Hotel, Philadelphia. Ed- 
ward C. Rosenow, Jr., M.D., 4200 Pine St., 
Philadelphia 4, Executive Director. 

April 28. AMERICAN SocieTy FoR CLinicaL Nu- 
TRITION, Chalfonte Hotel, Atlantic City, New 
Jersey. Robert E. Hodges, M.D., Secretary- 
‘Treasurer. 

April 30-May 2. AMERICAN ACADEMY OF PEDIAT- 
rics, Statler-Hilton Hotel, New York City. 
E. H. Christopherson, M.D., 1801 Hinman 
Ave., Evanston, IIl., Executive Director. 

June 21-25. AMericAN CoLLece or Cuest Puy- 

sICIANS, 28th Annual Meeting, Morrison Ho- 

tel, Chicago, Illinois. Mr. Murray Kornfeld, 

112 E. Chestnut St., Chicago 11, Illinois, Ex- 

ecutive Director. 


INTERNATIONAL AND FOREIGN MEETINGS 


Nov. 27-29. AMERICAN SOCIETY OF HEMATOL- 
ocy, Ambassador Hotel, Los Angeles, Calif. 
Dr. Louis Lowenstein, Royal Victoria Hos- 
pital, Montreal, Quebec, President. 

Jan. 22-24. First INTER-AMERICAN CONFERENCE 
ON CONGENITAL Derects, The Statler Hotel, 
Los Angeles. Stanley E. Henwood, Executive 
Secretary, International Medical Congress, 
Ltd., Room 3013, 120 Broadway, New York 5. 

Feb. 20-24. SEvENTH INTERNATIONAL CONGRESS 
ON DISEASES OF THE CHEsT, New Delhi, India. 
Mr. Murray Kornfeld, Executive Director, 
112 East Chestnut Street, Chicago 11, Il. 

Mar. 26-31. HEALTH AND TUBERCULOSIS CONFER- 
ENCE, University College, Ibadan, Nigeria. 
Conference Secretary, The Chest and Heart 
Association, Tavistock House North, Tavis- 
tock Square, London, W. C. 1. 

April 23-25. E1cHTH PAN-AMERICAN CONGREsS 

OF GASTROENTEROLOGY, Hotel Roosevelt, New 

York. Charles A. Flood, M.D., Executive Sec- 

retary. 


POSTGRADUATE COURSES 
THE AMERICAN COLLEGE OF PHYSICIANS 


Schedule of Postgraduate Courses, 
Fall-Winter, 1961-62 


Course No. 3, THE INTERNIST’s ROLE IN PREOP- 
ERATIVE AND POSTOPERATIVE PROBLEMS, Mayo 
Clinic, Rochester, Minn.; Hugh R. Butt, 
M.D., F.A.C.P., and James C. Cain, M.D., 
F.A.C.P., Co-Directors; November 6-10, 1961. 

Course No. 4, ADVANCES IN ELECTROCARDIOGRA- 
pHy, New York University Medical Center, 
New York, N. Y.; Charles E. Kossmann, M.D., 
F.A.C.P., Director; December 4-8, 1961. 

Course No. 5, INTERNAL MepiciInE—TopaAy’s 
PROBLEMS IN DIAGNOSIS AND MANAGEMENT, 
AND Tomorrow's Projections, Ochsner Foun- 
dation Hospital, New Orleans, La.; A. Seldon 
Mann, M.D., F.A.C.P., and William D. Davis, 
Jr. M.D., F.A.C.P., Co-Directors; January 
15-18, 1962. 

Course No. 6, Mepicat Genetics, The Univer- 
sity of Michigan Medical School, Ann Arbor, 
Mich.; James V. Neel, M.D., F.A.C.P., Di- 
rector; January 29-February 1, 1962. 
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Course No. 7, PATHOLOGIC PHYSIOLOGY OF THE 
Bioop Dyscrasias, Washington University 
School of Medicine, St. Louis, Mo.; Carl V. 
Moore, M.D., F.A.C.P., William J. Harring- 
ton, M.D., F.A.C.P., and Edward H. Rein 
hard, M.D., F.A.C.P., Co-Directors; Febru- 
ary 12-16, 1962. 

Course No. 8, SYMPOSIA ON CHALLENGING MEDI- 
CAL ProsLeMs, Baylor University College of 
Medicine, Houston, Tex.; Raymond D. Pru- 
itt, M.D., F.A.C.P., Director; February 19-23, 
1962. 


For information and application blanks, 
please write directly to Edward C. Rosenow, Jr., 
M.D., Executive Director, The American Col- 
lege of Physicians, 4200 Pine St., Philadelphia 
4, Pa. 

UNIVERSITY OF WASHINGTON 


Nov. 6-8. SEMINAR ON MEDICAL ASPECTS OF Vo- 
CATIONAL REHABILITATION, Auditorium of the 
Health Sciences Building, University of Wash- 
ington School of Medicine, Seattle 5, Wash- 
ington. For further information contact Uni- 
versity of Washington School of Medicine, 
Division of Postgraduate Medical Education, 
Seattle 5, Washington. 

Nov. 9-11. RecENT ADVANCES IN CANCER D1Ac- 
NOs!s AND THERAPY, Auditorium of the Health 
Sciences Building, University of Washington 
School of Medicine, Seattle 5, Washington. 


UNIVERSITY OF SOUTHERN CALIFORNIA 


Nov. 9-10. Recent ApbvANCES IN MEDICINE, 
Thurs.—Fri. Statler Hotel, Los Angeles. For 
information contact Phil R. Manning, Assoc. 
Dean, Postgraduate Division, USC School of 
Medicine, 2025 Zonal Ave., Los Angeles 33. 


New York MepicAt COLLEGE 


Nov. 13-17. The Department of Physical Medi- 
cine and Rehabilitation of the New York 
Medical College will conduct a one-week 
course for physicians only in ‘Rehabilitation 
Care of the Chronically Ill Patient.” The 
course will consist of lectures, seminars, and 
clinical demonstrations. The teaching staff 
will include members of the faculty of the 
medical college, noted guest lecturers, and 
members of the clinical staff of the hospital 
center. Tuition: $150. For further informa- 
tion communicate with Raymond C. Lerner, 
Coordinator, Postgraduate Education, Depart- 
ment of Physical Medicine and Rehabilita- 
tion, New York Medical College, 1 E. 105th 
St., New York 29, N. Y. 


Annals of 
Internal Medicine 


AMERICAN COLLEGE OF CHEST PHYSICIANS 
INTERIM SESSION 


Nov. 25-26. ANNUAL INTERIM Session, Brown 
Palace Hotel, Denver, Colorado. The scien- 
tific sessions will be held on Saturday morn- 
ing, November 25, and on Sunday afternoon, 
the 26th. The Board of Regents and the 
Board of Governors of the College will meet 
on Saturday afternoon. A program may be 
obtained by writing Murray Kornfeld, Ex- 
ecutive Director, American College of Chest 
Physicians, 112 East Chestnut St., Chicago 11, 
Illinois. 


The Council on Postgraduate Medical Edu- 
cation of the American College of Chest Physi- 
cians will present the following postgraduate 
courses during 1961: 


Nov. 13-17. Recent ADVANCES IN THE DIAGNO- 
SIS AND TREATMENT OF HEART AND LUNG 
Diseases. Park Sheraton Hotel, New York 
City. 

Dec. 4-8. RECENT ADVANCES IN DISEASES OF THE 
Cuest. Statler-Hilton Hotel, Los Angeles. 


Tuition for each course is $75 for members 
of the American College of Chest Physicians 
and $100 for non-members. The fee includes 
attendance at the round table luncheon dis- 
cussions. For further information write Execu- 
tive Director, American College of Chest Physi- 
cians, 112 East Chestnut St., Chicago 11, II. 


AMERICAN COLLEGE OF CARDIOLOGY 


Dec. 5-8. WorksHoPp IN CarpIoLocy, Institute 
for Cardiopulmonary Diseases of the Scripps 
Clinic and Research Foundation, La Jolla, 
California. Tuition, $50.00 for members and 
fellows of the American College of Cardiol- 
ogy, $100.00 for other physicians. Residents 
and interns admitted without charge. Ad- 
vance enrollment required. For information 
write Philip Reichert, M.D., Executive Di- 
rector, American College of Cardiology, Em- 
pire State Building, New York 1. 


CENTER FOR CONTINUATION STUDY, UNIVERSITY 
OF MINNESOTA—MEDICAL CONTINUATION 
Courses 


Jan. 2-6, 1962. INTERMEDIATE ELECTROCARDIOG- 
RAPHY FOR GENERAL PHYSICIANS AND SPECIAL- 
ists. For further information write to the 
Director, Department of Continuation Medi- 
cal Education, 1342 Mayo Memorial, Uni- 
versity of Minnesota, Minneapolis 14, Minn. 
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AMERICAN DIABETES ASSOCIATION 

Jan. 17-19, 1962. TentTH PosTGRADUATE COURSE, 
“DIABETES IN REVIEW: CLINICAL CONFERENCE, 
1962.” Sessions of the first and third days will 
be at The Statler Hilton, Detroit; those of 
the second day will be at the University of 
Michigan, Ann Arbor. ‘The American Acad- 
emy of General Practice will give 19 hours 
of Category LI credit for the course. Registra- 
tion is open to Doctors of Medicine; the fee 
is $40.00 for members of the American Dia- 
betes Association, and $75.00 for non-mem- 
bers. Additional data and registration forms 
may be secured from American Diabetes As- 
sociation, | East 45th Street, New York 17. 


TemMpeLe UNiversiry SCHOOL OF MEDICINE 
AND HOosPITAL 


Mar. 5-16, 1962. PostGRADUATE CouRSE IN AL- 
LERGY. A continuous two-week course offered 
by the Departments of Allergy and Applied 
Immunology of the ‘Temple University Medi- 
cal Center and the Graduate School of Medi- 
cine of the University of Pennsylvania. Ses- 
sions will be held daily at the Temple Uni- 
versity Medical Center from 9:00 Am to 5:00 
PM. ‘Tuition, $175.00; enrollment limited. 
Louis Tuft, M.D., is course director; George 
I. Blumstein, M.D., and Merle M. Miller, 
M.D., are associate directors. For brochure 
and application forms write to George Blum- 
stein, M.D., Temple Medical Center, Phila- 
delphia 40, 


UNIversiry COLLECE OF 
PHYSICIANS AND SURGEONS 


March 12-14, 1962. A symposium, “Basic Prob- 
lems in Neoplastic Disease,” will commem- 
orate the Fiftieth Anniversary of the Institute 
of Cancer Research at Columbia University 
and the Tenth Anniversary of its afhliated 
clinical facility, The Francis Delafield Hos- 
pital. The symposium is open without fee 
to all interested workers in this field. For de- 
tails and applications, write to the Institute 
for Cancer Research, Columbia University 
College of Physicians and Surgeons, 630 W. 
168th St., New York 32, N. Y. 


AMERICAN PsYCHOSOMATIC SOCIETY 


March 30-April I, 1962. The American Psy- 
chosomatic Society will hold its Nineteenth 
Annual Meeting at The Sheraton Hotel, Roch- 
ester, N. Y. The Program Committee welcomes 
abstracts of original work to be presented at the 
meeting by members or non-members. Abstracts 
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should be not more than two typewritten pages, 
and should be submitted in eleven copies. Dead- 
line for submission is December 1, 1961. Ab- 
stracts should be addressed to the Chairman, 
265 Nassau Road, Roosevelt, N. Y. 


EXAMINATIONS AND LICENSURE 


AMERICAN Boarp OF PepiArrics: Written: Jan. 
12, 1962. Oral: Atlantic City, April 28—-May 
1; San Francisco, June 15-18; Chicago, Oct. 
6-8; and Pittsburgh, Nov. 30-Dec. 3. Final 
date for filing application for the written 
examination is November 30, 1961. Dr. John 
McK. Mitchell, Rosemont, Pa., Secretary. 

AMERICAN BOARD OF PREVENTIVE MEDICINE: 
Written examination in public health, avia- 
tion medicine, and occupational medicine, 
Spring of 1962. Dr. ‘Tom F. Whayne, 4219 
Chester Ave., Phila. 4, Pa., Secretary. 

AMERICAN BOARD OF PSYCHIATRY AND NEUu- 
ROLOGY: Chicago, Oct. 9-10, 1961, and New 
York, Dec. 11-12. David A. Boyd, Jr., 102- 
110 Second Ave., S. W., Rochester, Minn., 
Secretary. 


AMERICAN BOARD OF INTERNAL MEDICINE 


I. Written Examination—October 15, 1962. 
The closing date for acceptance of applica- 
tions—May 1, 1962. 
II. Oral Examinations: 
New Orleans—January 28, February 1, 1962. 
The closing date for acceptance of applica- 
tions—December 15, 1961. 
Philadelphia—April 3-7, 1962. 
The closing date for acceptance of applica- 
tions—January 2, 1962. 
San Francisco—September 9-13, 1962. 
The closing date for acceptance of applica- 
tions—April 1, 1962. 
Chicago—November 4-8, 1962. 
The closing date for acceptance of applica- 
tions—April 1, 1962. 
Subspecialty oral examinations in Cardiovascu- 
lar Disease: 
\tlanta, Georgia—November 17-18, 1961. 
The closing date for acceptance of applica- 
tions—September 1, 1961. 
Subspecialty oral examinations in Gastroenterol 
ogy: 
Ann Arbor, Michigan—March 26-27, 1962. 
The closing date for acceptance of applica- 
tions—February 1, 1962. 
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THREE-YEAR RESIDENCY IN NEOPLASTIC 
DIsEASES 


The Francis Delafield Hospital, affliated with 
Columbia University College of Physicians and 
Surgeons, New York, offers a three-year resi- 
dency program accredited by the American 
Board of Internal Medicine. 

The first year includes general medicine con- 
sisting of ward service, hematology, cardiology, 
and diagnostic radiology. The second year in- 
cludes training in either hematology or cardi- 
ology, and supervision of first year residents. 
The third year may be served as the Chief Resi- 
dent or in a Fellowship program. Opportunity 
to do clinical and laboratory investigations is 
available during the second and third years. 

The program can be started July I, 1962. The 
stipend depends upon individual experience, 
minimum, $3,380, and living quarters are pro- 
vided in the hospital. Applications should be 
addressed to Alfred Gellhorn, M.D., Director 
of Medicine, Francis Delafield Hospital, 99 Fort 
Washington Ave., New York 32, N. Y. 


FourtH ANNUAL MMM Awarpbs FOR 
MEDICAL WRITING 


The Editors of Modern Medical Monographs 
announce the 1961 competition for unpub- 
lished manuscripts on clinical subjects in the 
field of internal medicine. The purpose of these 
annual awards, which are known as the Modern 
Medical Monographs Awards, is to stimulate 
young physicians to communicate their work 
in the classical form of the monograph and to 
achieve high standards of medical writing. 

The first prize is $500. In addition, the au- 
thors of other top-ranking manuscripts which 
are found suitable will be offered a contract for 
publication of their work as a book in the 
series Modern Medical Monographs under 
standard royalty arrangements. The generosity 
and cooperation of Dr. Henry M. Stratton, 
President, Grune & Stratton, Inc., publishers 
of the series, have made these awards possible. 

The entries will be judged for style and 
clarity of expression by a committee of the 
American Medical Writers’ Association, and for 
clinical interest and scientific value by the Edi- 
tors and Advisory Board of Modern Medical 
Monographs. 

Following are the rules of the competition: 

1. The author must be a graduate physician, 
less than 40 years of age. 

2. Manuscripts (including illustrations, if 
any) should be submitted in duplicate (original 
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and one copy) by registered mail, postmarked 
no later than December 1, 1961, to Irving S. 
Wright, M.D., 450 East 69th Street, New York 
21,8. ¥. 

3. The manuscript, including the _bibliog- 
raphy, must consist of not less than 130, or more 
than 200, double-spaced typewritten pages with 
one-inch margins, and not more than 30 illus- 
trations (pictorial charts, drawings, diagrams, 
or photographs). 

4. Fishbein’s book, Medical Writing (3d 
Ed.), should be followed in preparation of the 
manuscript, use of abbreviations, etc., and bib- 
liographic form. 


CAREER INVESTIGATORS IN LEUKEMIA RESEARCH 

Qualified investigators in basic science of 
clinical departments of medical schools, uni- 
versities, and research institutes will be awarded 
$10,000.00 to $15,000.00 annually for five years, 
renewable to ten years. The Leukemia Society 
Scholar whose research is broadly related to 
the problem of leukemia is expected to serve 
as a regular member of the faculty or staff of 
his institution. Nominations for 1962 should 
be submitted no later than November I, 1961. 
For further information contact The Leukemia 
Society, Inc., 405 Lexington Avenue, New York 


THe VAN METER Prize AWARD FOR 1962 

The American Thyroid Association, Inc., 
again offers the Van Meter Prize Award of 
$500.00 to the essayist submitting the best manu- 
script of original and unpublished work con- 
cerning “‘Goiter—especially its basic cause.” The 
studies may relate to any aspect of the thyroid 
gland in all of its functions in health and dis- 
ease. The Award will be made at the Annual 
Meeting of the Association at the Roosevelt 
Hotel, New Orleans, Louisiana, May 9-12, 1962. 
A place on the program will be reserved for the 
winning essayist if he can attend the meeting. 
When more than one author’s name appear 
on the manuscript the authors will be asked to 
designate a single recipient to receive the award. 

The competing essays may cover either clini- 
cal or research investigations, should not exceed 
3,000 words in length, and must be presented 
in English. Duplicate, typewritten copies, dou- 
ble spaced, should be sent to the Secretary, 
Theodore Winship, M.D., 430 N. Michigan 
Ave., Chicago 11, Illinois, not later than Janu- 
ary 1, 1962. 
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YOUNG INVESTIGATORS AWARD FOR 1962 

The American College of Cardiology offers 
a Young Investigators Award of a silver medal 
and $1,000.00, in addition to one honorable 
mention award and $250.00, and eight awards 
of $100.00 each. Any physician in residence or 
fellowship status, or within three years follow- 
ing this residence or fellowship, is eligible to 
participate with a formal presentation, ten min- 
utes in length, describing original investigation, 
placed in competition, before the Eleventh An- 
nual Meeting of the American College of Car- 
diology, in Denver, Colorado, May 29 to June 
2, 1962. An original manuscript and letter indi- 
cating intention to enter competition must be 
accompanied by a letter from the chief of the 
service or laboratory indicating his willingness 
to have the material placed in the competition. 
Address queries and manuscripts to Executive 
Director, American College of Cardiology, Em- 
pire State Building, 350 Fifth Avenue, New 
York 1. 


THE GLORNEY-RAISBECK FELLOWSHIP IN 
THE MeEpDICAL SCIENCES 


The Glorney-Raisbeck Fellowship in the 
Medical Sciences for the academic year begin- 
ning July 1, 1962, will be awarded by the Com- 
mittee on Medical Education of The New York 
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Academy of Medicine for one year of research, 
study, or both in any field of medicine or its 
allied sciences. In circumstances deemed appro- 
priate by the Committee, the Fellowship is re- 
newable on a year-to-year basis for two addi- 
tional years. 

The Fellowship, which carries a stipend of 
$6,000, is open only to holders of the M.D. 
degree who have demonstrated potential for 
productivity in research and teaching. In gen- 
eral, preference will be given to physicians 
from the Greater New York area. 

A candidate should be prepared to give as- 
surance that he will have an institutional ap- 
pointment in the United States which will 
enable him to carry out the objectives of his 
program of research and study. Such institu- 
tions will be encouraged to supplement the 
Fellowship stipend. Candidates also should be 
prepared to be interviewed by the Committee 
(out-of-town candidates at own expense). 

Deadline for receipt of applications is De- 
cember I, 1961. 

Requests for application forms and _ addi- 
tional information should be addressed to Aims 
C. McGuinness, M.D., Executive Secretary, Com- 
mittee on Medical Education, The New York 
Academy of Medicine, 2 East 103d Street, New 
York 29, N. Y. 
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INSTRUCTIONS 


es: All papers should be typewritten 
on one side of the paper and double spaced 
(including references, figure legends, and footnotes). 
rhe original and one carbon copy should be sub- 
mitted with duplicate copies of all figures and ta- 
bles. A separate title page should include the fol- 
lowing: title, subtitle (if any), author(s) and his 
(their) degree(s), F.A.C.P. (if Fellow of the American 
College of Physicians), city or town where the work 
was done, hospital or academic institution (if any), 
and necessary acknowledgment of financial sponsors. 

The introduction should orient the paper in re- 
lation to its field and should state its purpose. The 
main sections (for example, Resutts) should be 
identified by centered headings in capital letters. 
Indicate further subdivisions by side headings that 
are flush with the left-hand margin and one line 
above the text, and/or by paragraph headings 
which should be indented on the first line of the 
paragraph and underlined. Extensive discussion 
should be separated from the presentation of the 
results. A succinct summary should state what was 
done, what was found, and what the findings are 
interpreted to mean. For guidance to sound gram- 
mar and clear style consult The Elements of Style 
by W. Strunk, Jr. and E. B. White, The Macmillan 
Co., New York, 1959. 

ABBREVIATIONS, SYMBOLS, AND NOMENCLATURE: Ab- 
breviations should conform as closely as possible 
to the Style Manual for Biological Journals, pub- 
lished in 1960 by the Conference of Biological Edi- 
tors, Committee on Form and Style, American In- 
stitute of Biological Sciences, 2000 P Street, NW, 
Washington 6, D. C. Abbreviations should be kept 
to a minimum, should be defined when first used, 
and should be redefined in the summary; the forms 
of some frequently used abbreviations are listed at 
the bottom of this page. Generic names of drugs 
are preferred; a proprietary name may be given fol- 
lowing the first use of the generic name. Webster’s 
New International Dictionary is the standard refer- 
ence for spelling, compounding, and hyphenating. 
Cardiopulmonary nomenclature is used as given in 
“Standardization of definitions and symbols in re- 
spiratory physiology,” Fed. Proc. 9: 602, 1950. 

REFERENCES: These are to be cited consecutively 
in the text as numbers enclosed in parentheses on 
the line of writing, not as superscript numbers. At 
the end of each article references should be listed 
in the numerical order in which they are first cited 
in the text. This list should conform to the style 
of the Index Medicus but with end pagination and 
number and month of issue omitted, and should 
be punctuated as in the following examples. 

For journal articles: Surname and initials of au- 
thor(s) (in capitals), title of article (lower case), 
name of journal (underlined for italics), volume 
number, first page, year. Thus: 

4. Dok, J. E., Roe, R. C.: What I know about 
it. Ann. Intern. Med. 27: 1590, 1960. 


TO AUTHORS 


For books: Surname and initials of author(s) (in 
capitals), title and subtitle (caps and lower case, 
underlined for italics), edition (other than first), 
publishing house, city, year, page or chapter as 
specific reference. Thus: 

5. Oster, W.: Aequanimitas. With Other Ad- 
dresses to Medical Students, Nurses and Prac- 
titioners of Medicine, 3rd Ed., H. K. Lewis 
and Co., London, 1948, p. 250. 

For articles in books: Surname and initials of 
author(s) (in caps), title of article (lower case), chap- 
ter number (if any), first page of article, title of 
book (caps and lower case, underlined for italics), 
editor, edition (other than first), publishing house, 
city, year. Thus: 

6. Winternitz, M. C.: Notes on an attack of 
coronary artery disease, in When Doctors are 
Patients, ed. by Pinner, M. and Miller, B. F., 
W. W. Norton and Co., New York, 1952, 

References to articles in press must state name 
of journal and, if possible, volume and year. 

Authors are responsible for bibliographic ac- 
curacy; authors must check every reference in man- 
uscript and again in galley-proof. 

Foornotes: Footnotes to tables should be desig- 
nated by symbols in the following order: *, +, tf, 
§, ||, #, **, ++, tt, etc. Footnotes to the text should 
be as few as possible and should be typed at the 
foot of the appropriate page separated from the 
text by a ruled line. 

Tasies: These should be typed on separate sheets 
with number and title (in caps) and centered. Sym- 
bols for units should be confined to the column 
headings. Vertical lines should be omitted. All data 
should be checked for accuracy. 

Ficures: These should be submitted in photo- 
graphic form (glossy prints) or as original india ink 
drawings if no larger than standard page; poor free- 
hand lettering is not acceptable. Prints should not 
be mounted, stapled, or clipped. They should be 
labeled on back (lightly in pencil) with name(s) of 
author(s) and figure number, and the top indicated. 
Legends should be typed consecutively on a sepa 
rate sheet. In photographs, identities of patients 
should be masked. In case of prior publication the 
author must obtain permission from the previous 
author and copyright holder to reproduce the fig- 
ure in the Annats. Six illustrations are allowed 
without cost; above this number the actual cost is 
charged to the author. 

Asstracts: Each paper must be accompanied by 
an abstract typed in double space and in triplicate 
(for translation into Interlingua, for Biological Ab- 
stracts, and for the abstracting service of the J. A. 
M. A.). Title and authors should be given followed 
by a concise statement in not more than 250 words 
of (1) what was done, (2) what was found, and (3) 
what was concluded. 


ABBREVIATIONS 


| centigrade 
| Fahrenheit 
| specific gravity 
hemoglobin 
pressure of CO, 
number 
| standard deviation 
IU | standard error 
min | probability 
cal | correlation coefficient 


intramuscular 
intraperitoneal 
intravenous 
subcutaneous 

by mouth 

min. lethal dose 
unit 

international unit 
minute 

calorie (small) 


Address manuscripts to Eprror, 4200 Pine Street, Philadelphia 


| cubic millimeter 
.| Square meter 


| milligram 
P| 
R| 


vol 

ml 
liter 
concn 
mEq 
mM 
mOsm 


volume 

milliliter 

| liter 

| concentration 

microequivalent 

milliequivalent 

millimolar 

milliosmole 

milligram per cent 
mg per 100 ml 


mm 
cm 
m 
mm* 
m? | 
wt} 
mg | 
gram g | 
kilogram kg) 


millimeter 
centimeter 
meter 


weight 
microgram 


sp gr 
HI 
Poo 
N no. 
SD 
| 
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DOSAGE 


PRO-BANTHINE PA. 


(BRAND OF PROPANTHELINE BROMIDE) 


PROLONGED-ACTING TABLETS 30mg. 


PROVIDES YOU WITH THE RECOGNIZED 
EFFECTIVENESS OF PRO-BANTHINE® 

PLUS THE CONVENIENCE AND SUSTAINED 
ACTION OF PROLONGED-ACTING MEDICATION. 


Suggested Dosage—One tablet B.1.D. is usually effective 


6.0. SEARLE « co. 


Chicago 86, Illinois 
Research in the Service of Medicine 


Please Mention this Journal when writing to Advertisers 
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Where’s 
the arthritic 
this 
morning? 


The first long-acting oral steroid, Medrol Medules 
gives the arthritic patient therapeutic action that 
continues through the night. In many cases, 
morning stiffness can become a thing of the past. 
The slow, steady release of methylpredniso- 
lone often provides greater effectiveness, with 
less frequent administration and sometimes a 
reduced total daily dosage. 
Many of your arthritic patients, too, can wake 
up comfortable on Medrol Medules. 
Dosage: The following dosages are recommended in rheumatoid arthritis: 


Initial Maintenance 
6 to 12 mg. 


#TRADEMARK, REG. U.S. PAT. OFF. COPYRIGHT 1961, THE UPJOHN COMPANY JUNE, 1961 


Thanks to 
Medrol 
Medules, 

he woke up 
comfortable 
and he’s 
already 

on the go. 


Indications and effects: Medrol benefits (anti-inflammatory, antiallergic, anti- 
rheumatic, antileukemic, antihemolytic) have been demonstrated in acute 
rheumatic carditis, rheumatoid arthritis, asthma, hay fever and allergic dis- 
orders, dermatoses, blood dyscrasias, and ocular inflammatory disease involv- 
ing the posterior segment. 

Precautions and contraindications: Because of Medrol’s high therapeutic ratio, 
patients usually experience dramatic relief without developing such possible 
steroid side effects as gastrointestinal intolerance, weight gain or weight loss, 
edema, hypertension, acne, or emotional imbalance. 

As in all corticotherapy, however, there are certain cautions to be observed. 
The presence of diabetes, osteoporosis, chronic psychotic reactions, predispo- 
sition to thrombophlebitis, hypertension, congestive heart failure, renal insuf- 
ficiency, or active tuberculosis necessitates careful control in the use of steroids. 
Like all corticosteroids, Medrol is contraindicated in patients with arrested 
tuberculosis, peptic ulcer, acute psychoses, Cushing's syndrome, herpes simplex 


keratitis, vaccinia, or varicella. 


Medules 
[Upjohn 


Approximately 135 

my 
mean smoother steroid 
therapy 
Each capsule contains: Medrol 
(methylprednisolone) 2 mg. or 4 mg 


Supplied in bottles of 30 and 100. 


THE UPJOHN COMPANY, KALAMAZOO, MICHIGAN 


Please Mention 1 this Journal when writing to Advertisers 
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Moderately severe ...... 8tolOmg. ............ 4to 8 mg. 
: With Medrol Medules, it may be possible to reduce the total daily dose by %4. {+s = 
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METHDILAZINE HYDROCHLORIDE, MEAD JOHNSON 


prolonged antiallergic / antipruritic action 


RESULTS OF TACARYL HYDROCHLORIDE THERAPY IN 520 ADULTS AND CHILDREN WITH 
HAY FEVER AND PERENNIAL RHINITIS* 


EXCELLENT 108 PATIENTS 21% 
GOOD 250 PATIENTS 48% 


FAIR 162 PATIENTS 31% 


*Adapted from Crepea, S. B.* Degree of Relief: Excellent (90% to 100%); Good (60 to 90%); Fair (0 to 60%). 


dosage: fdult Tablets—One tablet (8 mg.) twice potentiating properties, they should be used with 


daily. Syrup—Two 5 cc. teaspoonfuls (8 mg.) twice caution in patients receiving alcohol o1 


daily. Chewable Tablets— Two tablets (7.2 mg.) twice sedatives (particularly barbiturates). Because of 
daily. Children: One-half adult dosage. Adjustment reports that phenothiazine derivatis occasionally 


of dose or interval may be desirable for some patients cause side reactions such as agranulocytosis, jaundice 


and orthostatic hypotension, the physic: should be 
side effeets: Drowsiness has been observed in a 
alert to their possible occurren uigh no such 
small percentage of cases. Dizziness, nausea, head 
reactions have been observed with icarvl Hydro- 


ache, and dryness of mucous membranes have been 
chloride or Tacarvl 


reported infrequently 


contraindications: [here are no known contraindi supplied: Scored tablets. medium coral, 8 mg., bottles 


cations of 100. Syrup, 4 mg. per 5 cc. teaspoonful, 16 02. bot 


cautions: If drowsiness occurs after administration tles. Chewable Tablets, } 3.6 mg., bottles of 10 


of ‘Tacaryl Hydrochloride or Tacaryl Chewable Tab 
references: (|) Crepea, S. B.: J llerg 283-285 (Mav 


lets, the patient should not drive a motor vehicle o1 
June) 1960. (2) Clinical Research Division, Mead Johnson & 


operate dangerous machinery. Since Tacaryl Hydro Company. (3) Wahner, H. W., and Peters, G. A.: Proc. Staff 


chloride or Tacary! Chewable Tablets may display Meet. Mavo Clin. ?5:161-169 (March 30) 1960 


Mead Johnson 
Laboratories 


Symbol of service in medicine 
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the 


tract 


Milpath acts quickly to suppress hypermotility, 
hypersecretion, pain and spasm, and to allay 


anxiety and tension with minimal side effects. 


AVAILABLE IN TWO POTENCIES 


MILPATH-400—Yellow, scored tz olets of 400 mg. Miltown 
(meprobamate) and 25 mg. tridihexethyl chloride. 

Bottle of 50. 

Dosage: | tablet t.i.d. at mealtime and 2 at bedtime. 
MILPATH-200—Yellow, coated tablets of 200 mg. Miltown 
(meprobamate) and 25 mg. tridihexethyl chloride. 

Bottle of 50. 

Dosage: | or 2 tablets t.i.d. at mealtime and 2 at bedtime. 


Milpath 


®Miltown + anticholinergic 


sft 
(1) wALLACE LABORATORIES Cranbury, N. J. 


Please Mention this Journal when writing to Advertisers 
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measurable benefits 
in edema and hypertension 


of 214/110 mm. 
‘PHOTOGRAPHS 


plus more built-in potassium protection 
than any other diuretic-antihypertensive 


Esidrix-K 


50/1000 Tablets 


Supplied: ESIDRIX-K 50/1000 Tablets (white, a 
coated), each containing 50 mg. Esidrix and 
1000 mg. potassium chloride (equivalent to 524 mg. potassium). 


Also available: ESIDRIX-K 25/500 Tablets (off-white, coated), 

each containing 25 mg. Esidrix and 500 mg. potassium chloride. 
ESIDRIX Tablets, 50 mg. (yellow, scored) and 25 mg. (pink, scored). 
For complete information about Esidrix and Esidrix-K 

(including dosage, cautions, and side effects), see current 
Physicians’ Desk Reference or write CIBA, Summit, N. J. 


ESIDRIX®@ (hydrochlorothiazide CIBA) 
SINGOSERP® (syrosingopine CIBA) ¢ 4 B A Summit, N. J. 


2/2989MK 
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if your 
underweight 
patient 

fails to 

gain 


even on 
a high 
calorie 
diet 


oxymetholone, Syntex 


promotes solid weight gain 


You've seen her often. She’s 
the underweight patient 
who fails to respond to 
high-protein diet. She’s 
slow in recovering from sur- 
gery or illness. She contin- 
ues to lose weight. This is 
the time to turn to Anadrol. 
You can often expect results 
like these: 


clinical briefs* 


¢ In 92 female patients 
treated with Anadrol, 75 
gained an average of 6% 
pounds. Mild androgenic 
side effects (acne, hirsut- 
ism, dysmenorrhea) were 
reported in only 6 cases. 


e Five chronically under- 
weight women ranging in 
age from 20 to 37 years took 
Anadrol for 60 to 90 days. 
All five responded. Average 
weight gain: 8 pounds, An- 
drogenic side effects were 
reported in 1 patient only. 


e 24 females with general 
catabolic conditions (age 
range: 12-88) were given 
Anadrol for 21 to 113 days. 
21 responded. Average 
weight gain: 8 pounds, No 
androgenic side effects 
were reported, 


Here is why Anadrol may 
help you treat your under- 
weight patient, female or 
male. 


Anadrol reverses negative 
nitrogen balance. By stim- 
ulating nitrogen retention, 
Anadrol therapy leads to 
increased synthesis of ami- 
no acids, essential compo- 
nents of protein tissue. 
Anabolism is stepped up. 
Thus Anadrol reverses the 
wasting process and pro- 
motes solid weight gain. 


Specific advantages: Exten- 
sive metabolic testing in 
humans has shown that 
Anadrol stimulates nitro- 
gen retention with 4 times 
the potency of methyl- 
testosterone, the accepted 
standard. Moreover, hu- 
man data reveal that 
Anadrol has only half the 
androgenicity of methyltes- 
tosterone. Thus Anadrol] has 
fewer masculinizing com- 
plications, is better suited 
for long-term therapy. 


Indications: Geriatric 
debilitation, chronic 
underweight, pre- and post- 
operative conditions, con- 
valescence from infection, 
osteoporosis, gastrointesti- 
nal disease, general cata- 
bolic conditions, and 
malnutrition. 


Dosage and administra- 
tion: Adults: 2.5 mg. t.i.d., 
orally. Children: up to 12 
years—2.5 or 5 mg./day for 
up to 30 days. Over 12 years 
—adult dosages. 


Precautions: Use with cau- 
tion in patients with heart 
disease or known hepatic 
damage. Do not continue 
administration to children 
beyond 30 days. If mascu- 
linizing symptoms develop, 
discontinue the drug. 
Contraindications: Carci- 
noma of the prostate or 
nephritis or nephrosis. 


How supplied: 2.5 mg. 
white tablets, bottles of 50. 


*Case reports on file, Syntex Medical 
Department. 


anadrol 
an original steroid from 


SYNTEX4 


Laboratories Inc. 
10 East 40 Street, New York 16, N.Y. 
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quality with economy 


clinically proved oral penicillin therapy that costs your patients less 


NTID S Available in these convenient dosage forms: Pentids 


Squibb Penicillin G Potassium 


‘400’ Tablets (400,000 u.) + Pentids ‘400' for Syrup (400,000 u. per 5 cc. when prepared) + Pentids 
Tablets (200,000 u.) * Pentids for Syrup (200,000 u. per 5 cc. when prepared) * Pentid-Sulfas Tablets 
(200,000 u. with 0.5 Gm. triple sulfas) « Pentid-Sulfas for Syrup (200,000 u. with 0.5 Gm. triple sulfas 
per 5 cc. when prepared) « Pentids Capsules (200,000 u.) + 
Pentids Soluble Tablets (200,000 wu.) 

SQUIBB 


see your Squibb 4 ‘ < 
Product Reference Squibb Quality— 
pera P the Priceless Ingredient 
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for the diarrheal attack 
effective—eradicates enteric bacterial pathogens 
selective—does not eradicate the normal intestinal flora 


FUROXONE LIQUID 


brand of furazolidone 


New, convenient prescription size: bottle of 2 oz. Also: bottle of 16 oz. 


s Exceptionally broad bactericidal range includes species and strains now resistant to 
other antimicrobials = Virtually nontoxic =» Does not encourage monilial or staphylo- 
coccal overgrowth = Has not induced significant bacterial resistance » Dosage may be 
found in your PDR. 

Furoxone Ligu isa pleasant orange-mint flavored suspension containing FUROXONE 
50 mg. per 15 cc., with kaolin and pectin. 

1. Mintz, A. A.: Antibiot. Med. 7:481, 1960. 

EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, N. Y. 
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yelonephritis 


or_ other 


infections é 


antibiotic therapy with a 


CAPSULES, 150 mg., 75 mg. Dosage: Average infec- 
tions—150 mg. four times daily. Severe infections— 
Initial dose of 300 mg., then 150 mg. every six hours. 
PEDIATRIC DROPS, 60 mg./cc. in 10 cc. bottle with 
calibrated, plastic dropper. Dosage: 1 to 2 drops (3 
to 6 mg.) per pound body weight per day — divided 
into four doses. 

SYRUP, 75 mg./5 cc. teaspoonful (cherry-flavored). 
Dosage: 3 to 6 mg. per pound body weight per day 
—divided into four doses. 


PRECAUTIONS — As with other antibiotics, prcro- 
MYCIN may occasionally give rise to glossitis, stomatitis, 
proctitis, nausea, diarrhea, vaginitis or dermatitis. A 
photodynamic reaction to sunlight has been observed in 
a few patients on prcLomycin. Although reversible 
by discontinuing therapy, patients should avoid expo- 
sure to intense sunlight. If adverse reaction or idiosyn- 
crasy occurs, discontinue medication, 

Overgrowth of nonsusceptible organisms is a possibility ] 
with DECLOMYCIN, as with other antibiotics, and demands 
that the patient be kept under constant observation. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QD 
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dded measure of protection 


MYCIN 


DEMETHYLCHLORTETRACYCLINE LEDERLE 
against relapse—up to 6 days’ activity on 4 days’ dosage 


against secondary infection—sustained high activity levels 


against “problem” pathogens—positive broad-spectrum antibiosis 


Please Mention this Journal when writing to Advertisers 
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Hygroton® 


brand of chlorthalidone 


in hypertension 
and edema 


17 days free each month 
from drug 
administration 


just one tablet 
Mon. Wed. Fri. 


The longest-acting by far 

of all the new agents 
introduced for 

hypertension and edema, 
Hygroton provides a 
smoother, less abrupt action 
which is sustained for 

as long as 72 hours...can 
initiate and maintain therapy 
on just 3 doses a week... 
saves the patient over 

¥3 in cost without sacrifice 
of therapeutic benefit. 


Hygroton® Tablets, 
100 mg., bottles of 100. 


Geigy Pharmaceuticals 
Division of 

Geigy Chemical Corporation 
Ardsley, New York 
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IN BRONCHIAL ASTHMA.. ‘MARKED INCREASE IN VITAL CAPACITY...”* 


objective evidence of relief 


Dexamethasone produced moderate to excellent improvement in 85 per cent of 143 
patients with bronchial asthma and pulmonary emphysema. Objective evidence 

of antiasthmatic effects: “Marked Increase in Vital Capacity and Maximum Breathing 
Capacity’’*...“‘Increased Efficiency in The Air Flow Dynamics of Maximal Cough.”’* 
Supplied: as 0.75 mg. and 0.5 mg. scored, pentagon-shaped tablets in bottles of 100. Also available 


as Injection DECADRON Phosphate and new Elixir DECADRON. Additional information on DECADRON 
is available to physicians on request. DECADRON is a trademark of Merck & Co., Inc. 


*Bickerman, H. A., et al.: Physiologic and steroid therapy in respiratory disease, 
Scientific Exhibit, A.M.A, Convention, Atlantic City, N. J., June 8-12, 1959. 


Oe) MERCK SHARP & DOHME Division of Merck & Co., INC., West Point, Pa. 
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CONSTIPATION... 


Relief ? Certainly. 
But, what about the atonic bonel ? 


MODANE 


for both! 


Consider the task . . . Usually it is more than 
just moving fecal matter. Often, the atonic 
bowel cries for rehabilitation! MODANE answers 


both needs. 


FOR ONE HALF OF THE PROBLEM 


MODANE provides Danthron—non-irritating, non- 
habit-forming, overnight de-constipant which acts 
gently, positively, on the large bowel only. 


. FOR THE OTHER HALF 
MODANE supplies Pantothenic Acid vital to the 


body’s formation of coenzyme A which is, in turn, 
essential for acetylation of choline—so necessary 
for normal bowel tone and peristaltic efficiency. 


3 IDEAL DOSAGE FORMS ! 


Each Modane Tablet contains 75 mg. Danthron (1.8 Dihydroxyanthraquinone) and 
25 mg. Calcium Pantothenate. Each Modane Mild Tablet and each teaspoonful 
Modane Liquid contains 37.5 mg. Danthron and 12.5 mg. Calcium Pantothenate. 
Dosage — | tablet, teaspoonful, or fractional teaspoonful, immediately after the 
evening meal. 


THE WARREN-TEED PRODUCTS COMPANY 
COLUMBUS, OHIO 


*tanmaceti®™ Dallas * Chattanooga * Los Angeles * Portland 
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Lead li: at rest. Lead 1% minutes after 10 mg, § minutes after injection 


to 100 mg, oral dose (4 tieves 
he recommended onal dese) 


with Tenuate, ECG fluctuation is insignificant’ 


less than 1% CNS stimulation” 


TENUA\TE suppresses appetite with unique ads 
vantages for ‘special risk” patients: no effect 
on heart rate, blood pressure, pulse or respira- 
tion,' no alteration of BMR.* 


Dosage: One 25 mg. Tablet one hour before meals, oF 
1 new TENUATE DOSPAN Tablet (75 mg.) daily, in mid- 
morning, swallowed whole. An additional 25 mg, 
Tablet may be taken in midevening to control night 
time hunger. 


Supply: tenvate Tablets (25 mg. each), bottles of 
100 and 1000; TENUATE DOsPAN Tablets (75 mg. each), 
bottles of 100. ee 


References: 1. Aitarc, R.D., Gracanin, V. and Schlueter, Ba 
J, Tanecet 80:626, 1960. 2. Huels, G.: Michigan Gen. Pract, 
Symposium, Detroit, 1959, 4. Horwits, Personal communication, 
1989, 4. Sulelman, A.D.: Michigan Acad. Gen, Pract. Symposium, 
Detroit 1080, Ravets, K.; Michigan Acad. Gen, Pract. Sym 
poslum, Detroit, 1968, 6, Deeina, J.: Exper. Med. & Sung (i 
prem). Beanlan, J,8.: Personal communication, 160, 
and Storek: Personal communiestion, 1969 


THE WM. S. MERRELL Co. 
of Kichardsen- Merrell luc 


Cincinnati, Ohio Westen, 


Brochure with jul product information available on request, TERUATER, 
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PHYSICAL 
STRESS 


a threat 
the chronic asthmatic 


can’t always avoid 


but it needn’t trigger 
a respiratory crisis 


Respiratory patients can’t always avoid 
distress-provoking situations. That is why 
Choledy! prophylaxis is basic. Taken 
regularly—daily—Choledyl helps prevent 
severe respiratory flare-ups by affording 
sustained bronchodilatation. 
Throughout long-term use, Choledyl 

is uniformly effective. And even in 

older patients, gastric upset and 

other unwanted effects are rare. 

Dosage: one 200 mg. tablet q.i.d. 


Precautions: Side effects have been minimal but may include CNS stimulation or, rarely, palpitation. 
Full dosage information, available on request, should be consulted before initiating therapy. 


to avoid the crisis in chronic bronchitis, chronic asthma, — 


brand of oxtriphylline opis THE CHOLINE SALT OF THEOPHYLLINE 
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Protects the angina patient 
better than vasodilators alone 


Unless the coronary patient’s ever-present 
anxiety about his condition can be 
controlled, it can easily induce an 
anginal attack or, in cases of myocardial 
infarction, can delay recovery. 

This is why Miltrate gives better 
protection for the heart than vasodilators 
alone in coronary insufficiency, angina 
pectoris and postmyocardial infarction. 


Miltrate contains PETN (pentaerythritol 
tetranitrate), acknowledged as basic 
therapy for long-acting vasodilation. . . . 


REFERENCES: 1. Ellis, L. B. ef al.: Circulation 17:945, May 1958. 
2. Friedlander, H. S.: Am. J. Cardiol. 1:395, Mar. 1958. 8. Riseman, 
j.E.F.: New England J. Med. 261:1017, Nov. 12, 1959. 4. Russek, H. 1. 
et al.: Circulation 12:169, Aug. 1955. &. Russek, H. I.: Am. J. Cardiol. 
1:547, April 1959. @. Tortora, A. R.: Delaware M. J. 30:298, Oct. 1958 
7. Waldman, S$. and Pelner, L.: Am. Pract. & Digest Treat. 8:1075, 
July 1957. 
ed: Bottles of 50 tablets. Each tablet contains 200 mg. 

Miltown and 10 mg. pentaerythritol tetranitrate. 


Dosage: 


1 or 2 tablets q.i.d. before meals and at bedtime, 
0 individual requi 


CML-3619 


What is more important—Miltrate provides 
Miltown, a tranquilizer which, unlike 
phenobarbital, relieves tension in the 
apprehensive angina patient without 
inducing daytime fogginess. 

Thus, your patient's cardiac reserve is 
protected against his fear and concern 
about his condition; his operative arteries 
are dilated to enhance myocardial blood 
supply—and he can carry on normal 
activities more effectively since his mental 
acuity is unimpaired by barbiturates. 


Miltrate 


Miltown® (meprobamate) + PETN 


(WALLACE LABORATORIES / Cranbury, N. J. 
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Quietude for the Hypertensive 


As relaxing as a mountain lake... 


pertensive from his anxieties and tensions, lowering the blood pres- 
sure conservatively but effectively. 

With its gentle calming and hypotensive actions, Butiserpine does 
not set up a chain of side effects. Its low reserpine content (0.1 mg. 
per tablet) reduces blood pressure smoothly; its 15 mg. of non- 
cumulative BUTISOL SoDIUM® butabarbital sodium induces relaxa- 
tion without depression. 


Available as: Butiserpine Tablets, Elixir, Prestabs® Butiserpine R-A 
(Repeat Action Tablets) 


McNEIL LABORATORIES, INC., Fort Washington, Pa, 
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PHENAPHEN 


(Basic formula) 


In each capsule: Phenacetin (3 gr.) 194.0 mg; 
acetylsalicylic acid (21 gr.) 162.0 mg.; hyos 
cyamine sulfate 0.031 mg.; and phenobarbital 
CA” gr.) 16.2 mg. 


PHENAPHEN No.2 


PHENAPHEN with Codeine ... gr. 


SELB) PHENAPHEN No. 3 


i PHENAPHEN with Codeine... 
PHENAPHEN No. 4 
PHENAPHEN with Codeine 1 gr. 


SUPPLY: Bottles of 100 and 500 capsules. 


sedative-enhanced analgesia 


To each ‘‘according to his need’’ — maximum safe anal- 
gesia through time-and-pain-tested synergistic formula- 
tions, in four strengths for individualized prescription. 


PHENAPHEN 


PHENAPHEN “™ CODEINE 


or, ' 


A. H. ROBINS CoO., INC., Richmond 20, Virginia 


Making today’s medicines with integrity ... seeking tomorrow's with persistence 


ee 

| 

Gale 


The real beauty of Robitussin is seen in the relief i¢ cough. By 
the tracheal flow of respiratory tract fluid, Robitussin’s glyeeryl guatcolate turns Useless 
cough into productive cough. Efficient yet gentle, Robitussin Relps the cough rid 
of the very irritants that cause it. And in more than tee Ras proved unques: 
tionably safe, as well as consistently acceptable, apes, 
glyceryl guaiacolate, 100 mg. per 5 ce, dose; adds prophcnpy 
maleate 7.5 mg., and codeine phosphate 16.0 (exempt Mareotic). 


A. H. Robins Company, Inc., 20; Virgmnia 
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Tired of 
bending and stooping, 
Doctor? 


Here’s how 
RITTER UNIVERSAL 
TABLE 
helped your 
colleagues... 


Listen to the men who own a Ritter Universal 
Table. They’ll tell you how a Ritter Table can 
save your energy, leave you fresher at day’s end. 
The hydraulically elevated Ritter Table floats 
your patients to the height best suited for you, 
whether you prefer to work sitting or standing. 
Tall or short, you treat patients at YOUR OWN 
COMFORT LEVEL, work better, get more done. 
See for yourself what your colleagues say . . . write 
today for reprint of Ritter TABLE SURVEY. 


Ritter 


GOMPANY INC. 
ROCHESTER 3,;NEW YORK 
Medical Division 


QUOTES FROM 
ATIONWIDE TABLE SURVEY 


aln 6'4” 
tall—t), 

“P lo my level,” © table comes 

“By elevating ta 


bending over ble I can avoid 
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aster o 
” MY poor old back.” 


Best table on the Market.’? 
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PRURITUS set all these hands in motion. Itch- 
ing (with or without scratching) in various 
body regions is a dermatologic symptom. When 
it occurs, Kenalog topical therapy provides 
rapid—even dramatic—improvement of lesions 
with prompt relief of itching. In addition to its 
antipruritic benefit, Kenalog (Squibb Triam- 

cinolone Acetonide) has marked anti-inflamma- 
tory and antiallergic effects. 


Kenalog Cream 


®, ‘mycoroa’ ®, ‘spectrocin’®, AND ‘mycostatin’ ® ARE SQUIBS TRADEMARKS, 


What do these have in common? 


Mycolog is antipruritic, anti-inflammatory, 
antibacterial and antifungal—combines Kenalog 
with Spectrocin (Squibb Neomycin and Grami- 
cidin) and Mycostatin (Squibb Nystatin) ... 
added advantages when the dermatological con- 
dition is complicated or threatened by bacterial 
or monilial infection. 

For full information, see your Squibb Product 
Reference or Product Brief. 


Mycolog Cream 


Squibb Quality — 
the Priceless Ingredient 
SQUIBB DIVIGION Olin N.Y, 
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In hypoprothrombinemia A 


BRAND OF VITAMIN K, 


Rapid action § rate of absorption faster than menadione or 
derivatives...more potent and lasting effects. 
Wide margin of safety @ substantially safer than vitamin-K analogues—no 
kernicterus reported. 
Versatility of administration capsules for oral use... fine aqueous dispersion for 
parenteral administration. 


Compatibility @ unlike vitamin-K analogues or similar products, 
the parenteral form of Konakion is a fine aqueous 
dispersion compatible with most I.V. vehicles. 


Low dosage forms § no excess, no waste—packaged for economical 
one-time use. 


Prophylactically and therapeutically, Konakion is indicated in obstetrics 
to prevent or control neonatal hemorrhage, to minimize excessive bleeding 
in surgery, to offset anticoagulant overdosage, and whenever vitamin-K 
utilization is impaired. Capsules—5 mg; Ampuls—1 mg/0.5 cc 


ROCHE LABorATORIES: Division of Hoffmann-La Roche Inc*Nutley 10, New Jersey 


Please Mention this Journal when writing to Advertisers 
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GOUT 


“For centuries the victims of gout have been the subject of lam- 
poons and caricatures. We now know that they should rather be the 
objects of great concern, for the disease is painful, disabling and is 
accompanied by complications that impair health and shorten life.” 


Kidney impairment, with varying degrees of hypertension and arte- 
riosclerosis, is the critical complication of gout. “From 30 to 50 per 
cent of gouty patients are said to die of renal disease.’’? 


The mid- and outer portion of the pyramid with 
uric acid crystals inthe 3 


: 


Tophus in the calyx, surrounded by fibrinoid 
and detached mucosal epithelium.’ 


AIDS TO DIAGNOSIS 


“Rheumatoid Arthritis... continuous discomfort 
progressive disability. 


Degenerative Arthritis... 


fg 


Gout ... acutely painful attacks followed by periods of remission. 


. continuous discomfort. 


“If a family history of gout is 
obtained, even though it is one 
or two generations removed, 
this information is significant.’”’* 


“All patients 
complaining of 
non-traumatic 


Colchicine test: “Colchicine 
should be administered as 


“The metatarso- 
phalangeal joint 


of a great toe is 
affected early or 
repeatedly in 
some cases, 
rarely or never 


musculoskeletal 
discomfort 
should have at 
least one serum 
uric acid deter- 


early as possible after the 
onset of articular distress, 1 
mg.... every 2 hours until the 
onset of gastro-intestinal dis- 
tress. From 5 to 8 mg. usually 


in others.” mination.” are required.” ° Pain reliefis 


highly of 


THE “INSULIN OF GOUT”’ 


“Of the various drugs with uricosuric activity, probenecid [BENEMID] has proved most 
desirable for long-term administration.”® 


PROBENECID 
Therapy with BENEMID should be continued without interruption since hyperuricemia recurs 
when dosage is terminated. The rare patient who experiences gastric discomfort is usually 
benefited by decreasing the dosage. Dosage: 0.25 Gm. twice daily for one week, followed 
by 1 Gm. daily in divided doses. Supply: 0.5 Gm. tablets. 


A COMPLEMENTARY FORMULATION OF TWO CLASSIC ANTI-GOUT AGENTS 


. the greater the experience we have with the combination of colchicine and 
Benemid the greater the reliance we place upon these two drugs.” ° 


COLCHICINE WITH BENEMID 


Dosage: One tablet daily for one week, followed by one tablet twice daily. Supply: Each 
tablet contains 0.5 mg. colchicine and 0.5 Gm. BENEMID. Bottles of 100 and 1000. 


1. Cornish, A. J. aed MA. 707, 2. Arthritis & Rheumatism 1:191, June, 1958. 3. Tal- 
, ,K. 9:405, D 1960. 4. Talbott. : Gout, New York, Grune & Stratton 1957, p. 123. 
7645, 6. Hench, P. S.: “cout and arthritis, in Cecil, R. L.: A textbook of 

Ww. B. Saunders Co., 1 Bartels, E. C., Kepkay, P : Bull. Vancouver M.A. 29:306, April, 


medicine, ed. 10, ' 
World: Wide Abstracts of 3:16, Jan., 1960. 9. Talbott, J. Mis Current Med. Dig. 26:57, Nov., 1959. 


1953. 8. Boland, E 


Before ghretoey | or administering BENEMID or CoiBENEMID, the physician should con- 
suit the detailed information on use accompanying. the package or available on request. 


wo) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., INc., WEST POINT, PA. 


BENEMID AND COLBENEMID ARE ta EMARKS OF MERCK AND CO., INC. 
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in respiratory disease 


a selective respiratory stimulant 


before therapy 


these patient-complaints... 


fatigue 

somnolence 
drowsiness 
lethargy 

mental confusion 
irritability 
personality changes 
muscle weakness 


in these clinical situations... 


= Frequent or refractory upper respiratory 
infectious or allergic disorders @ Chronic 
bronchitis ™ “Heavy smoker’s syndrome” 
® Geriatric respiratory involvement ® 
Cardio-pulmonary disease (cor pulmonale) 
= Chest cage abnormalities # Long expo- 
sure to occupational irritants; smog 


NOTE: EMIVAN VENTILATES. The effectiveness of EMIVAN is dependent upon a patent 
airway. Therefore, bronchodilators, corticosteroids, antimicrobials and wetting agents, and 
in severe cases, tracheal aspiration, if needed, should be employed as required to treat the 


underlying pulmonary disorder. 


DOSAGE: To initiate therapy, 1 or 2 EMIVAN Tablets t.i.d. (Consult product broehure for 
complete dosage, administration, side effects, precautions and contraindications). ® SUPPLIED: 
EMIVAN Tablets (uncoated providing 20 mg. vanillic diethylamide), bottles of 100 and 1,000. 


brand of ethamivan 


or treatment of symptoms of CO, accumulation 


with Emivan 


may be the and can be 

result of CO; accumulation... alleviated safely with EMIVAN 
EMIVAN selectively stimulates the 

medullary respiratory center to increase the 
depth of breathing and (to a lesser extent) 

the rate of breathing . . . without cardio- 
vascular side effects, neurological damage, 

or secondary post-stimulatory depression. 


Consider that their specific complaints may be 
the consequences of CO, retention (Aypercap- 
nia) and secondary reduced oxygen saturation 
(hypoxia) due to hypoventilation. 


For the emergency treatment of the comatose or 

severely depressed patient (when due to depressant 7 

overdosage or severe pulmonary involvement) : le US. VITAMIN & PHARMACEUTICAL CORP. 

INTRAVENOUS EMIVAN, can be life-saving #4 Arlington-Funk Laboratories, division 
800 Second Ave., New York 17, N. Y. 


TABLETS 
| 4 

a 
= 

SY 


October 1961 


ANNALS OF 


ea) 
a 
C) 
— 
| 
Q 
fx) 
| 
— 
| 
fx) 


T “99d 


“20 | 


| 


‘Alun TVOIGAW ONIONATIVHO NO VISOdWAS ‘8 ‘ON 


“CW “A OW ‘SINOT “1g JO uo wut 
VISVAOSAG GOOTE AHL AO ADOTOISAHA OISOTOHLVd ‘LON 


jo ew] ‘SOLLANAD TVOIGAW ‘9 ‘ON 


“AW 
“SOH ‘SNOLLOALOUd SMONAOWOL ANV ‘LNAWAOVNVAL 
ANV SISONOVIC NI S.AVGOL—ANIOIGAW TVNAALNI'S “ON 


YIOA MON NI SAONVACV “ON 
*$10}99NG-0D “d’O'V'A “A'W sowef pue 
ANV NI AION S.LSINUALNI AHL “ON 


pue “if ‘peers *y eueB8ng ‘weying TeoIpeW AYSIOA 


“ANIOIGAW IVNUSLNI SISVA OIOOTOISAHd AHL ‘Z ‘ON 983n0D 


sIssy O'W'A “A'W ‘ueAyY "WF Ydasof 
‘asvasia AO SIdHONOOD ONIONVHO ‘I “ON 


08$ 
ay} JO SAWO YSnosy} pourezqo aq Aewi 


‘UIATS 9q [JIA S9SINOD YOTYA SUOIZNZNSUI PUP Jo 


| ay} YSNOIY} pasuvsse uvseq VARY sasinod asay 


SNVIOISAHd AO ADATIOON NVOIRIANV AHL 


Please Mention this Journal when writing to Advertisers 


| s-1 | | | 
| | | | | 
| oo | | | | 
| £1-6 | | | 
| 
| 
| 


SERVICE 
TO 
MEDICINE 


— 

3 

4 

: 

4 

a 

a ae 

4 

: — 

5 

4 

a 

j 

physiologic anti-fatigue agen 

a — 

7 

‘ 

4 


NEW 
physiologic agent 
for many cases 


FATIGUE 
Spartase 
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Fatigue ... tiredness... weariness... 
are common patient complaints. 


SPARTASE, a new anti-fatigue 


agent, may now help you manage 


many of these cases. 


Counters fatigue naturally... 
with high order of safety 


SPARTASE provides natural, physiologic 


treatment for fatigued patients. 
It may be used either alone in 


functional disorders or, adjunctively, 
in the presence of organic disease. 


Not a CNS stimulant, enzymatic 


inhibitor or antidepressant. 


In selected cases, SPARTASE 
restores normal work capacity. 


Tablets 


SPARTASE® 


Potassium and Magnesium Aspartates, Wyeth 
OFFICIAL BROCHURE 


SPARTASE is a mixture of equal amounts of the potassium and 
magnesium salts of aspartic acid. Pharmacological and clinical 
observations have been made which indicate that SPARTASE 
participates in intermediary metabolism in such a fashion as to 
be effective therapevtically in the management of fatigue. 
General Pharmacological Properties—The IP and PO 
LD; ) values for SPARTASE in rats are 4 and 19 grams/kg., 
respectively. 

The pharmacological activity of aspartic acid has been the subject 
of numerous publications!-§ and need not be reviewed. 

Laborit et al.9!° studied the effects of the combined K and Mg 
aspartates on groups of white rats subjected to the standard 
swim test. It was found that duration of swim after this therapy 
was significantly prolonged over that achieved with other regimens 
attempted. After a standard rest period of 2'4 hours, the aspartate- 
treated animals again swam longer than any other group. 
Plasma ammonia levels were measured in groups of rats similarly 
exposed to swim effort and drug therapy. Increase in ammonia 
levels noted in the controls!! was not seen in the group pretreated 
with the aspartates. 

A group of 16 dogs breathing a mixture of 90% oxygen and 
10%, CO» was given the combined salts of aspartic acid parenter- 
ally. Plasma and expired CO, tension decreased, and plasma 
urea concentration increased immediately. 

The administration of K and Mg aspartates to athletes demon- 
strated a positive effect on neuro-muscular irritability, a significant 
reduction in existing fatigue and a significant prophylactic effect 
against the induction of fatigue!?!3.1", 

Indications—The use of Spartase for the treatment of fatigue 
is not intended to supplant specific treatment for accompanying 
organic disease or to substitute for specific indications for 
potassium. 

SPARTASE has a wide range of clinical utility in the management of 
the fatigue syndrome. It may be used effectively in the manage- 
ment of many fatigue problems, whether or not associated with 
functional or organic disease. SpARTASE is particularly useful in 
treating the tired patient with no evidence of organic dysfunction. 
Dosage and Administration—The adult dose of SpARTASE 
is two 500 mg. tablets after the morning and evening meals. 
Approximately four days therapy are required before subjective 
clinical improvement may be noted; it is suggested that SPARTASE 
administration be continued for at least two weeks before the 
patient is re-evaluated. 

Contraindications and Side Effects— Nausea, abdominal 
discomfort and diarrhea have been noted occasionally. These 
symptoms may be minimized by proper administration of dose 
after meals. 

There are no known contraindications to SPARTASE therapy. 


References—!.H. Kamin, P. Handler: J. Biol. Chem. /93:873-80 (1951). 
2. H. Resnik, M.F. Mason: Am. J. Med. Sci. /92:520-5 (1936). 3. J.A. Brock- 
man, Jr., S.L. Burson, Jr.: Proc. Soc. Exptl. Biol. Med. 94:450-2 (1957). 4. H.H. 
Tallan: J. Biol. Chem. 224:41-5 (1957). 5. B. J. Miller, V. W. Ciacci, S. P. Reimann: 
Growth 5:329-50 (1941). 6. S. Edlbacher, K. Schmid: Helv. Chim. Acta 28: 
1079-88 (1945). 7. D.P. Tschudy, M. Marshall, A. Graff, S. Graff: Cancer 
11:984-95 (1958). 8. M.N. Mickelson, R.S. Flippin: Arch. Biochem. Biophys. 
64:246-8 (1956). 9. H. Laborit, R. Moynier, A. Trzebski, G. Guiot, C. Baron: 
Compt. rend. soc. biol. /5/:1383-6 (1957). 10. C. Vial: Imprimerie des Tournelles, 
Paris, 1959. 11. H. Laborit, L. Obrenovitch, P. LeGuen: Compt. rend. soc. 
biol. 152:1359-60 (1958). 12. H. Laborit, P. Niaussat, J.M. Jouany, B. Weber, 
J. Martin, C. Baron: Compt. rend. soc. biol. 152:1094-7 (1958). 13. Thiebault: 
Bull. mens. soc. med. mil. franc. 52:139-49 (1958). 14. H. Laborit, B. Weber, 
P. Niaussat, J.M. Jouany, G. Guiot, J. Zawadowski, C. Baron: Anesthésie et 
analgésie /5:480-94 (1958). 
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The principle that makes 
a duck sink... produces 
soft, normal stools 


in functional constipation 


Water doesn’t roll off this duck’s back . . . because the 
water is Surfak-treated. Surfak decreases interfacial 
tension between water and oil... penetrates the nat- 
ural oils in the feathers, permits water absorption, 
adding weight so that the duck sinks. 

Similarly, in functional constipation, Surfak 
quickly permeates the heterogeneous fecal mass. The 
superior surfactant action of calcium bis-(dioctyl sul- 
fosuccinate) reduces the interfacial tension between 
the aqueous and lipoid phases of the intestinal content 
to minimal values. The result is soft homogeneous 
feces which are easily moved to evacuation, naturally. 


Adults; One 240 mg. Surfak capsule daily. 


B ovo BROTHERS, INC. 


CINCINNATI 3, OHIO 


Children (and adults with minimal needs): One to three 
50 mg. Surfak capsules daily. 


240 mg. Surfak capsules in bottles of 15 and 100. 50 mg. 
Surfak capsules in bottles of 30 and 100. 


Plan now to attend the AMA Clinical Session in Denver, November 27—30 
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Here are eight good reasons 


why you should write “Raudixin” 
in the treatment 
of high blood pressure: 


1. Rigorous pharmacog- 
nostic examinations 
eliminate substandard 
Rauwolfia species and 
establish uniformity of 
the product. 


5. Biological assay meas- 
ures the ability to pro- 
duce ptosis in the mouse 
in comparison with a ref- 
erence standard. 


Product 
t Brief. 


Supply: 50 mg. and 100 mg. tablets 


2.The whole root, in- 
cluding all its active frac- 
tions, is used for maxi- 
mal antihypertensive 
activity with minimal 
sedation. 


6. Safety verified by tox- 


icity tests. 


Squibb Standardized Whole Root Rauwolfia Serpentina 
*Raudixin’® is a Squibb trademark, 


3. Radioisotope dilution 
assay (important, but 
rarely done elsewhere) 
determines potency. 


7. Chemical assay estab- 
lishes the active alkaloid 
content. 


SQuisB 


4. Biological assay meas- 
ures the ability to coun- 
teract the pressor effect 
of standard doses of 
epinephrine in the dog. 


8. Every Raudixin tab- 
let to reach your patient 
meets the high Squibb 
standards for effec- 
tiveness, potency and 
uniformity. 


Squibb Quality — 
the Priceless Ingredient 
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THIORIDAZINE HCI 


provides highly effective tranquilization, 
relieves agitation, apprehension, anxiety 


and ‘screens out” 
certain side effects 
of tranquilizers, 
making it 

virtually free of: 


++ 


x 
x 
x 
x 


Th 
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“The value of the phenothiazines as tranquilizers has been established. [However] many 
distressing side effects have been reported with these drugs. ... Thioridazine [Mellaril] 
is as effective as the best available phenothiazine, but with appreciably less toxic 
effects than those demonstrated with other phenothiazines.”' 
In Geriatrics “This is the third time the authors have evaluated a 

that Mellaril is superior to the ot 
of which were phenothiazine derivatives.” 


in a geriatric group. Our feeling | 


Mellaril is indicated for varying degrees of agitation, apprehension, 
and anxiety in both ambulatory and hospitalized patients. 


Usual starting dose: Non-psychotic patients ~ 10 or 25 mg. t.i.d.; Psychotic 
patients — 100 mg. t.i.d. 
Dosage must be individually adjusted until optimal response. Maximum 
recommended dosage: 800 mg. daily. Supply: Mellaril Tablets, 10 mg., 
25 mg., 50 mg., 100 mg. 
1. Ostfeld, A. M.: Scientific Exhibit, American Academy of General Practice, San 


Francisco, April 6-9, 1959. 2. Judah, L., Murphree, O., and Seager, L.: Am. J 
Psychiat. 115:1118, June 1959. 
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a new approach to these A-B-C’s 


ZO 


Ptalipo. 


A recent review of the atherosclerosis problem! points out that “cholesterol is only one of 
the serum lipids which may be related in some way to atherogenesis” and suggests that “specific 
triglycerides, phospholipids, fatty acids or the whole spectrum of beta-lipoproteins may be of 
equal or greater importance.” 

he role of the low-density beta-lipoproteins has been stressed by Olson*, who suggests that they 
are the primary agents in atherosclerosis. Another recent discussion*® has brought out the need for 
a simple and reliable testing procedure for beta-lipoproteins. 
BETA-I TEST® is a specific immunochemical test for estimating serum beta-lipoprotein levels. 
BETA-L TEST reagent contains antibodies which specifically precipitate the beta-lipoproteins in 
human sera. This precipitate is then measured visually. Test requires only one drop of patient’s 
serum and can be performed in 10 minutes. Clinical laboratories equipped with a micro-hema- 
tocrit centrifuge need no other special equipment for test performance. 
In addition to its usefulness in atherosclerotic studies, BETA-L TEST may be found a helpful 
diagnostic and prognostic procedure in diabetes, hypothyroidism, the menopausal state and other 
conditions associated with elevated beta-lipoproteins. 
BETA-L TEST measurements correlate well with total beta (low-density) lipoprotein measure- 
ments obtained by electrophoresis* and polyanion precipitation* and with cholesterol values in 
the beta-lipoproteins’. 
BETA-L TEST is supplied in 60-test kits. 
1. Goldsmith, G. A.: Highlights on the Cholesterol-Fats, Diets and Atherosclerosis Problem, 
J.A.M.A. 176: 783-790 (June 3) 1961. 
2. Olson, R. E.: Prevention and Control! of Chronic Disease. I. Cardiovascular Disease—with Particular 
Attention to Atherosclerosis, Amer. J. Public Health 49: 1120-1128 (Sept.) 1959. 
3. Wood, F. C., Gurin, S., and Kuo, P. T.: Medical Correlation Clinic on Atherosclerosis and Coronary Artery 
Disease, Am. Pract.-Dig. Treat. 12: 235-247 (April) 1961. 
4. Heiskell, C. L., et al.: A Simple Method for Quantitation of Serum Beta-Lipoproteins by Means of the 
Immunocrit, Amer. J. Clin. Path. 35; 222-226 (March) 1961. 


5. Bergquist, L. M., Carroll, V. P., Jr., and Searcy, R. L.: Evaluation of a Specific Antiserum for 
Serum- 8 -Lipoprotein Estimations, Lancet i: 537-538 (March 11) 1961. 


HYLAND LABORATORIES Ciylondy 


4501 Colorado Blvd., Los Angeles 39, Calif. “si 
Branch Office: 160 Lockwood Ave., Yonkers, New York 
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NORLUTIN has: 
of 


= valuable in 
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so enhanct 


ory 
twentieth to the Endometriosis— 
e10mg.daily _ 
s up to 20 to 30 mg. 
ily. Pregnancy test— 10 mg. daily for 3 “am in nonpregnant women 
| produce withdrawal bone 3 within 2 to 4 days after cessation 


report ransient lethargy and nausea 
have also been reported. lien: beforé calculated onset may 
yes insufficient dosage. Dev 


; 
for effective progestational therapy—by 
potent oral progestational agent 4 
more convenient route of 
operation...helpsto 
"maintain a more stable regimen. 
5-mg. scored 
deficiencies. Dosage (assuming 
28-day cycle); Amenorrhea, mensti ual q 
gularity, functional uterine bleed ng 
infertility—5-20 mg, daily starting the a 
fifth day of the cycle, ending the twenty-third 
day. Allow five days for withdrawal bleeding _ 4 
to. occur. Habitual abortion—5 mg. twice daily on s 
positive pregnancy test, through thirty-eighth week. al 
tened abortion —20 mg, twice daily for five days, 
5 mg. twice daily through thirty-eighth week, 
Ty 
ae 
ted: 5-mg. scored tablets, bottles of 
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new treatment 


“puts water to work” 


to relieve dry...itchy skin 
associated with internal disorders 


Buffalo, N. Y. The discomforts 
of dry, itchy skin associated with 
internal disorders can now be 
relieved by Alpha-Keri, a new 
treatment that actually “puts 
water to work.” This is impor- 
tant because effective moisturiz- 
ing of skin provides immediate 
symptomatic relief for most dry- 
ness and itching. 


Several years were spent in de- 
veloping Alpha-Keri. This new 
product is the first and only 
completely water-dispersible, 
antipruritic oil combining min- 
eral oil and a skin moisturizer. * 
When added to bath water, 
Alpha-Keri turns milky white 
because this unique oil is emul- 
sified immediately into microfine 
particles which are deposited 
over the entire skin area. 


These microfine oil particles cling 
to the skin, forming a fine, invis- 
ible film that not only supplies 
needed moisture, but actually 
“Jocks moisture in” by retarding 
evaporation. This film also lubri- 
cates and protects the skin by 


replacing the action of natural 
oils lost by the drying out effects 
of soap, water and weather. And, 
Alpha-Keri soothes the skin to 
relieve itching. 


Alpha-Keri relieves the discom- 
forts of dry, itchy skin in a wide 
variety of conditions including 
winter-itch; bath-itch; pruritus 
senilis; chafed or chapped skin; 
ichthyosis; neurodermatitis; 
soap dermatitis, and contact 
dermatitis. 


Alpha-Keri is always used with 
water added to water or 
rubbed into wet skin. Alpha-Keri 
may be added to the bath or 
sponged on the wet skin while 
showering. It is also an excellent 
emollient cleanser for dry hands. 
Available in 8 oz. bottles. 


*Kerohydric® (brand of dewaxed, oil-soluble, 
keratin-moisturizing fraction of !anolin). 


Write for samples and literature. 


WESTWOOD 
PHARMACEUTICALS 
BUFFALO 13, NEW YORK 
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ED r M PHYSICIANS 
PRESCRIBE 
| 


U | 


CHLOROTHIAZIDE 


more often than any other diuretic 


“The diuretic effect of this drug has been 
reported in nearly 500 cases of conges- 
tive heart failure. In approximately 86 
per cent of the cases, 1 to 2 Gm. per day 
of chlorothiazide produced a satisfactory 
diuresis. (Loss of weight averaged 5 to 6 
pounds in 24 hours.)"’ ‘One group of in- 
vestigators found that chlorothiazide im- 
proved the status of patients in conges- 
tive heart failure to such an extent that 
digitalis could be discontinued. Other 
authors have shown also that digitalis 
could be safely discontinued in selected 
cases of congestive heart failure in which 
there was a regular sinus rhythm.” 


Edson, J.N., and Schluger, J.: Amer. Heart Jl. 
60:647, 648, October, 1960. 

Supplied: 250-mg. and 500-mg. scored tablets 
DIURIL chlorothiazide in bottles of 100 and 1000. 
Before prescribing or administering DIURIL, the 
physician should consult the detailed information on 
use accompanying the package or available on re- 
quest. DIURIL is a trademark of Merck & Co., INC. 


SHARP & DOHME 
Division of Merck & Co., INC. West Point, Pa f 


ANY INDI ATION FOF DIURE > |S AN INDICATION FOR DIURIt 


Please Mention this Journal when writing to Advertisers 


‘4 

‘ 

In 

: 

5 

& fet 

E 

= 

‘te 

{ 

{ 


73 
| 


ANNALS OF INTERNAL MEDICINE 


WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues are now needed. Only those 
issues which are currently being advertised will be accepted. 
$1.50 each for 
Vol. 1, No. 1—July, 1927 Vol. 1, No. 5—November, 1927 


Vol. 1, No. 2—August, 1927 Vol. 1, No. 7—January, 1928 
Vol. 2, No. 5—November, 1928 


$.75 each for 


October 1961 


Vol. 52, No. 1—January, 1960 Vol. 52, No. 6—June, 1960 

Vol. 52, No. 2—February, 1960 Vol. 53, No. 1—July, 1960 

Vol. 52, No. 3—March, 1960 Vol. 53, No. 2—August, 1960 
Vol. 52, No. 4—April, 1960 Vol. 53, No. 3—September, 1960 


Vol. 53, No. 4—October, 1960 
The above issues will not be purchased after January 30, 1962, unless 
they appear in later advertisements. 


Mail, prepaid, via second class transient postage rate at one cent per ounce. 


Address Journals to: 


E. C. ROSENOW, Jr., M.D., Executive Director 4200 Pine Street, Philadelphia 4, Pa. 


ARTHRITIC 
DISORDERS 


RESPONSIVE TO 
TRIAMCINOLONE 


“In all but two of the [17] patients the arthritis was 
better controlled by triamcinolone [Kenacort] therapy 
than any previous treatment with either steroids or 
other measures.”’* 


@ enhanced anti-inflammatory, antirheumatic, antial- 
lergic effects w far less gastrointestinal distress m may 
be of value when other corticoids have failed @ virtually 
no mood changes, edema, sodium or water retention, or 
secondary hypertension 

Supply: Scored tablets of 1 mg., 2 mg. and 4 mg. Syrup, 
120 cc. bottles, each 5 cc. teaspoonful containing 5.1 mg. 
triamcinolone diacetate providing 4 mg. triamcinolone. 
*Hollander, J. L.; Brown, E. M., Jr.; Jessar, R. A.; Udell, L.; 
Cooperband, S.; and Smukler, N. M.: Arth. & Rheum. 2:513 
(Dec.) 1959. 


For full information, see your Squibb Product Reference 
or Product Brief, “KENACORT’® 18 A SQUIBB TRADEMARK, 


Kenacort ::..... 


SQUIBB 


Squibb Quality—the Priceless Ingredient 


{ 
: 
4 é 


Vol. 55, No. 4 ANN ALS” OF INTERNAL MEDICINE 135 


“SEEING YELLOW” ON DIGITALIS LEAF 61-year old male with syphilitic heart disease, cardiac 
enlargement Grade II, sinus rhythm, right bundle block and aortic insufficiency. Evaluated to be in class III-C. 
For 11 months, he took 0.1 Gm. of digitalis leaf daily. Admitted to hospital because of nausea, vomiting and 
disturbance in color-vision. Medication was discontinued for 30 days, after which he was redigitalized with 
digituxin and discharged on 0.1 Gm. digitalis leaf daily. Four days later he was readmitted with nausea, vomiting, 
disturbed color-vision. Digitalis again discontinued for 5 days and toxic symptoms disappeared. Patient then 
placed on GITALIGIN, 0.5 mg. per day. There were no toxic signs or symptoms and failure was well controlled. ' 


“DIGITALIS TOXICITY IS SEEN WITH INCREASING FREQUENCY TODAY...’” 


for maximal digitalis activity with minimal toxicity 


“,,. patients who became toxic very readily with other agents 
could later be satisfactorily digitalized with gitalin (GITALIGIN).”? 
Wider margin of safety—frequently effective in patients refractory to 
other digitalis glycosides - broader clinical utility—therapeutic dose 


only ¥% the toxic dose - faster rate of elimination than digitoxin or digi- 


talis leaf. 2 Supplied: 0.5 mg. scored tablets—boitles of 30 and 100. 
1. Dimitroff, S. P. et al.: Ann. Int. Med. 39:1189, 1953. 2. Pastor, B. H.: GP 22:85,1960. 


tamorphous gitalin, White (Fax } WHITE LABORATORIES, INC.> Kenilworth, New Jersey 
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Why arthritic patients 


October 1961 


feel much better on Dianabol 


1. In arthritis, 
Dianabol improves general 
physical condition 


Arthritis, like other chronic illnesses, plunges 
the body into a catabolic state. Protein stores 
are depleted; appetite wanes; weight drops; 
strength and vigor decline. By aiding the dep- 
osition, synthesis and utilization of protein, 
and by conserving calcium, Dianabol pro- 
motes lean weight gain, increases strength and 
vitality, and strengthens bone structure in pa- 
tients with a wide range of chronic diseases. 
Recent studies show that adjunctive use of 
Dianabol may be particularly valuable in pa- 
tients with arthritis to improve over-all clini- 
cal status. Kuzell and Naugler,' for example, 
report that arthritic patients on Dianabol 
“generally have experienced an increase in 
appetite, weight, strength and endurance.” 
Kuzell and Naugler note further: “Unlike 
some other testosterone derivatives, the use 
of this compound [Dianabol] is not followed 
by virilizing phenomena. Fluid retention has 
been no problem.” 


2. In arthritis, 
Dianabol helps restore 
a sense of well-being 


Plagued by pain and reduced mobility, ar- 
thritics often lose hope and become depressed. 
The marked improvement in general health 
usually associated with therapy with Dianabol 
may have a favorable effect in these patients, 
as it has in so many chronically ill individuals. 
As physical status improves, hope is revived 
and a sense of well-being restored. Comment- 
ing on the use of Dianabol in a group of debil- 
itated, cachectic patients, Gingrich? states: 
“The majority of patients experienced in- 
crease in appetite and a feeling of well-being.” 


3. In arthritis, 

Dianabol augments the 
beneficial effects of 
salicylates, corticosteroids, etc. 


Several investigators!+ have observed im- 
proved therapeutic response after the addition 
of Dianabol to antiarthritis regimens. Kuzell 
and Naugler' state: “In generalized osteo- 
arthritis, symptoms have been less bother- 
some, and in ankylosing spondylitis gain in 
weight and strength has followed the use of 
Dianabol.” Clark.’ reporting on 12 hospi- 
talized patients with rheumatoid arthritis be- 
ing given moderate to large doses of 
corticosteroids with evidence of steroid intox- 
ication, noted that the addition of Dianabol 
promptly decreased joint symptoms but in- 
creased steroid intoxication. However, with 
Dianabol it was possible to reduce corticoster- 
oid dosage considerably, while maintaining 
and even furthering clinical improvement. In 
15 ambulatory patients on small maintenance 
doses of corticosteroids, the addition ot 
Dianabol resulted in further clinical improve- 
ment which was continued even when corti- 
costeroid dosage was reduced in some cases.3-4 


4. In arthritis, 
Dianabol counteracts 
the catabolic effects 
of corticosteroids 


Prolonged use of corticosteroids may result in 
excessive breakdown of protein in ail tissues, 
including bone,’ as well as undue phosphorus 
and calcium loss. If protein destruction is 
allowed to go unchecked, it may lead to oste- 
oporosis —a condition that has occurred with 
increasing frequency in patients receiving cor- 
ticosteroids for extended periods.’ 

Tillis’ asserts that it is “imperative” to restore 
the protein bone matrix in such patients 
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through the use of an anabolic agent. He stud- 
ied the specific anabolic benefits of Dianabol 
in 50 patients with osteoporosis (34 postmen- 
opausal and 16 corticosteroid-induced), most 
of whom also had rheumatoid arthritis. 
Dianabol relieved bone pain, increased 
strength and vigor, and induced a sense of 
well-being in 41 (82 per cent) of these pa- 
tients. Edema, observed in 8 patients, was 
cleared in 4 by reduction of dosage; the re- 
maining 4 responded promptly to hydrochlor- 
othiazide. Gastric distress was noted in 2 
patients, slight hoarseness in | woman, and 
facial acne in | woman. Other investigators*? 
have shown that addition of Dianabol to the 
regimens of patients receiving corticosteroids 
improved nitrogen and potassium metabolism 
and reduced phosphorus and calcium losses. 
Reporting on 10 patients taking cortico- 
steroids, most of whom had corticosteroid- 
induced osteoporosis and/or myopathy, 
Abbott? states: “In the patients who showed 
a markedly negative nitrogen balance the 
administration of 10 mg. of Dianabol per day 
greatly reduced the protein deficit. In others 
who were eating well and taking smaller 
amounts of corticosteroids a positive nitro- 
gen balance resulted which increased with 
Dianabol.” Abbott notes that creatinuria, 
which occurred on corticosteroids alone, was 
increased by Dianabol, as it is by methyl- 
testosterone and the newer oral methyl- or 
ethyl-testosterone derivatives. However, he 
observes that the “significance of this creatin- 
uria is not known and no ill effects have been 
ascribed to this change.” While the finding 
of elevated serum aldolase levels raised the 
theoretical possibility of potentially deleteri- 
ous effects, Vignos et al® and Abbott? noted 
no androgenic or myopathic effects and no 
liver disorders in patients who took Dianabol 
and corticosteroids for up to 8 months. Kuzell 


REFERENCES: 1. Kuzell, W. C., and Naugler, W. E.: Paper 
presented at the Annual Meeting of the American Rheuma- 
tism Association, Hollywood-By-The-Sea, Florida, June 9-11, 
1960. 2, Gingrich, G. W.: Clinical report to CIBA. 
3. Clark, G. M.: Paper presented at the Seventh Interim 
Session of the American Rheumatism Association, Dallas, 
Texas, Dec. 10, 1960. 4. Clark, G. M., Kaplan, S., Goobar, J., 
and Mills, D.: Arthritis and Rheumatism 4:106 (Feb.) 1961, 
5. Tillis, H. H.: Clin. Med. 8:274 (Feb.) 1961. 6. Lockie, 
L. M.: J.A.M.A. 170:1063 (June 27) 1959. 7. Boland, E. W.: 
J.A.M.A. 150:1281 (Nov. 29) 1952. 8. Vignos, PB J., Jr., 
Abbott, W. E., Post, R. S., and Levy, S.: J. Lab. & Clin. 
Med. 56:954 (Dec.) 1960. 9. Abbott, W. E.: Research report 
to CIBA. 10. Misurale, F: Minerva med. 5/:996 (March 21) 
1960. 


and Naugler' state it is their impression that 
Dianabol has checked weight loss following 
prolonged administration of triamcinolone in 
patients with rheumatoid arthritis. They add 
that, with Dianabol, protein patterns have 
migrated toward normal profiles, purpura 
consequent to corticosteroid administration 
has been lessened, and the erythrocyte sedi- 
mentation rate has been diminished. 


advantages of 
Dianabol over other 
anabolic agents as an 
adjunct in the 
treatment of arthritis 


a Dianabol has an exceptionally favorable 
anabolic/androgenic ratio. The anabolic ef- 
fects of Dianabol occur at dosages which 
generally preclude androgenic side reactions. 
In this respect, Dianabol has proved superior 
to 12 other anabolic compounds.'° Laboratory 
evidence also indicates that Dianabol has no 
estrogenic, progestational, or corticoid-like 
activity which might be clinically detrimental. 
s Dianabol is economical. Low in cost, 
Dianabol is especially suitable for arthritic pa- 
tients who usually require long-term therapy. 
# Dianabol is effective orally. Because it is an 
oral preparation, Dianabol spares patients the 
inconvenience and discomfort of parenteral 
drugs. 


Dianabol 


low-cost, oral anabolic agent 


an important new ally in 
the treatment of arthritis 


Other indications for Dianabol: 

« Underweight, debility and weakness 

+ General physical weakness and cachexia due 
to chronic diseases 

¢ Retarded convalescence from illness, 
surgery, fractures, wounds, and burns 

For complete information about Dianabol (including 
dosage, cautions, and side effects), see 1961 Physicians’ 
Desk Reference or write CIBA, Summit, N. J. 
SUPPLIED: Tablets, 5 mg. 


(pink, scored); bottles of 100. Ca 
DIANABOL® (methandrostenolone CIBA) 
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TIGAN 250-mg Capsules—so safe that it may be used with complete confidence 
as a routine “morning sickness” prescription in any pregnancy. Tigan 250-mg 
Capsules may also be prescribed with assurance in a wide range of other emetic 
situations where an antiemetic in oral dosage form is indicated. 

TIGAN Injectable —in pre- and postoperative nausea and vomiting and in any 
emetic situation where it is desirable to have rapid onset of antiemetic action or 
when oral administration is not practical. 

TIGAN Suppositories — especially indicated in pediatric practice. Offers full 
antiemetic potency, avoids the risk of extrapyramidal convulsive syndromes occasion- 
ally resulting from phenothiazine usage in children. Tigan Suppositories are particularly 
useful in children when oral administration is not feasible. 


TIGAN® Hydrochloride—4-(2-dimethylaminoethoxy)- LABORATORIES 
N-(3,4,5-trimethoxybenzoyl) benzylamine hydrochloride BOD] IVISION OF HOFFMANN -LA ROCHE INC. 


2 é a 
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Tigan. Tigan has only one demonstrable pharmacologic p 
impulses, primarily by direct action at the chemoreceptor trigger zone (CT 
medulla. Tigan thus stops active vomiting as effectively as it prevents r 
no special precautions, no known contraindications for Tigan 
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Put your 
low-back patient 


Soma relieves stiffness 
— stops pain, too 


YOUR CONCERN: Rapid relief from pain for 
your patient. Get him back to his normal ac- 
tivity, fast! 

HOW SOMA HELPS: Soma provides direct pain 
relief while it relaxes muscle spasm. 


YOUR RESULTS: With pain relieved, stiffness 
gone, your patient is soon restored to full ac- 
tivity—often in days instead of weeks. 

Kestler reports in controlled study: Average time for re- 
storing patients to full activity: with Soma, 11.5 days: with- 
out Soma, 41 days. (J.A.M.A. Vol. 172, No. 18, April 
30, 1960.) 

Soma is notably safe. Side effects are rare. 
Drowsiness may occur, but usually only in 
higher dosages. Soma is available in 350 mg. 
tablets. USUAL DOSAGE: 1 TABLET Q.I.D. 


The muscle relaxant with an independent pain-relieving action 


(carisoprodol, Wallace) 
w Wallace Laboratories, Cranbury, New Jersey 


Dept. S-12A, Professional Services Dept. 
Wallace Laboratories, Cranbury, N. J. 
Gentlemen: Please send me a physician’s 
sample of Soma. 
Dr 
Street 
City 


Zone State 


Type of practice 
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STEROIDS: FAR FROM ROUTINE THERAPY IN 
RHEUMATOID ARTHRITIS. “...it would now appear 
that the steroids should be employed infrequently in 
rheumatoid arthritis, and, when used, long-continued 
therapy should be avoided and the dosage reduced to 


the lowest possible level.” [New and Nonofficial Drugs 1961, 
Philadelphia, J. B. Lippincott Co., 1961, p. 598.] 


PLAQUENIL: EFFECTIVE LONG-TERM THERAPY 
THAT SPARES STEROIDS. Many physicians are now 
evaluating Plaquenil, the non-steroid antirheumatic 
Of choice. Quite simply, Plaquenil pro- 
in rheumatoid arthritis vides conservative, safer, long-range 


management of rheumatoid 

IS THIS THE KR A arthritis. While the steroids 
often result in dramatic short- 

term improvement, Plaquenil affords 

(Qk STEROID a more practical, lasting solution to 
the long-term problems of this long- 


term disease, and makes it possible 


DISENCH ANT- to utilize steroids sparingly. 
O This is how: Full steroid dosage 


may be necessary only during the “latent” period 
MENT? of Plaquenil’s cumulative action. Since two to 
® four weeks may elapse before Plaquenil-treated pa- 
tients experience subjective improvement, and six to 
twelve weeks before objective benefits are noted, it is 
advisable to maintain adequate steroid dosage when 
indicated—but only when indicated—during this time. 
Thereafter, as Plaquenil exerts greater therapeutic ef- 
fects, steroid dosage may be reduced gradually. Sali- 
cylates too may be withdrawn as the need for adjunc- 
tive analgesia is diminished. 0 The rheumatoid 
arthritic patient is then continued on Plaquenil; gener- 
ally, no additional medication is required. Once im- 
provement has been achieved, it can usually be 
maintained, since Plaquenil is the best tolerated of 
the 4-aminoquinoline compounds used in rheuma- 

toid arthritis. 
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MAJOR IMPROVEMENT IN 60 TO 83 PER CENT 
OF PATIENTS. Clinical experience has shown that 
Pe. after six to twelve months of continuous administra- 
| tion, Plaquenil causes major improvement in 60 to 83 
per cent of patients: subsidence of the active inflam- 
matory process, diminution of joint effusion, slow fall 
in sedimentation rate, gradual rise in hemoglobin, 
relief of pain and tenderness, increased mobility, im- 
provement in muscle strength, increase in finger dex- 
terity, improvement in flexion deformities, diminution 
or disappearance of swellings and rheumatic nodules. 
There is a low incidence of major relapse following 
attainment of maximum improvement. 0 Plaquenil 
sulfate, 200 mg. tablets. Initial dose: 2 or 3 tablets 
daily. Maintenance dose: | or 2 tablets daily. Write for 
booklet containing complete clinical experience, side 
effects, precautions, etc. 0 When the patient also re- 
quires analgesia, Plaquenil with aspirin is available as 
Planolar (Plaquenil 60 mg. with aspirin 300 mg.). 


SUMMARY OF PLAQUENIL ADVANTAGES: 


PLAQUENIL .. .is not a steroid 
... provides conservative therapy 
... affords lasting benefits 
... Spares steroids 
.. generally well tolerated 
PLAQUENIL ... acts cumulatively 
... reduces need for steroids 
... reduces need for analgesics 
..works in conjunction with both 
steroids and aspirin 
PLAQUENIL ... produces major improvement 
in 60 to 83 per cent of patients 
.. results in a low incidence of 
major relapse 


Plaquenil 


NON-STEROID ANTIRHEUMATIC FOR SAFE, LONG-TERM THERAPY 


LABORATORIES 
New York 18, N. Y. 


Plaquenil (brand of hydroxychloroquine), trademark reg. U. S. Pat. Off. Planolar, trademark. 
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ANNALS OF INTERNAL MEDICINE 


The “ANNALS” 


“The most popular journal of 
internal medicine” 


The “ANNALS” is the official journal 
of the American College of Physicians 
serving as the medium for the publication 
of many articles by outstanding contribu- 
tors from all parts of the world, and more 
important papers presented at the Annual 
Sessions of the College. 

The circulation has passed the 24,000 
mark and still growing. The “ANNALS” 
also contains: 

e CASE REPORTS 

e BOOK REVIEWS 

e MEDICAL NEWS 

e EDITORIALS 

e INTERLINGUA SUMMARY 

e ADVERTISING 
PUBLISHED MONTHLY—two volumes 
per annum, starting January and July. 
SUBSCRIPTION RATES—price per an- 
num, net postpaid: $10.00, United States, 
Canada, Hawaii and Puerto Rico; $7.00 in 
the above countries to bona fide medical 
students, interns, residents and fellows-in- 
training (certified in writing by the institu- 
tions) ; $12.00, other countries; Single copies 
$1.25; current volume when available. 


The American College of Physicians 

4200 Pine Street 

Philadelphia 4, Pa. 

Please enter my subscription to the ANNALS OF 
INTERNAL MEDICINE beginning with the 


number. 


Subscriptions accepled either on Volume or Annual basis. 
New ace start January and July. Subscribers claim- 
ing entitlement to the reduced rate must submit certification 
from their institutions, mentioning inclusive s of 
appointments. 


ANNALS VOLUME FILES 


BEFORE YOU DECIDE TO BIND 
YOUR ANNALS OF INTERNAL MEDI- 
CINE, CONSIDER THE JESSE JONES 
VOLUME FILE. IT HOLDS AN EN- 
TIRE VOLUME; EACH OF THE SIX 
ISSUES IS READILY ACCESSIBLE. 


@ ATTRACTIVE — Red and green 
Kivar cover looks and feels like 
leather, and the hot-embossed 16- 
carat gold leaf lettering makes it 
a fit companion for your finest 
bindings. 


@ STURDY — Will support 150 
pounds; no danger of its being 
crushed by heavy books. 


@ EXCLUSIVE — Especially designed 
and produced for the Annals of 
Internal Medicine, and is avail- 
able only from the College. 


@ ECONOMICAL — Sent postpaid, 
carefully packed, for $2.50 each, 
3 for $7.00, or 6 for $13.00. 


Clip this coupon today for prompt 
shipment, and order direct from: 


JESSE JONES BOX CORP. 


P.O. Box 5120 
Philadelphia 41, Pa. 


Please send me, postpaid, 
~VOLUME FILES, @ $2.50 each, 
3 for $7.00 or 6 for $13.00. 


Name: 


Address................ 


City: 
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Metamine™ 


troinitrate phosphate, Leeming, 10 mg 


Sustained 


in 
coronary 
_ insufficiency | 


you 
dilate the 
coronaries 


In pharmacologic studies 
at Pasteur Institute and 
McGill University, the 
vasodilator activity of 
troinitrate phosphate 
(Metamine) was found to 
be equal or superior to 
that of nitroglycerin, and 
of much longer duration.” 


In coronary insufficiency, 
one Metamine Sustained 
tablet q. 12 h. markedly 
reduces the number and 
severity of anginal attacks 
and increases exercise 
tolerance, with virtual 
freedom from nitrate 
side effects and less 
danger of a forgotten 
dose.“ Bottles of 50 and 
500 tablets. 


New York 17, N. Y. 


1. Bovet, D., and Nitti-Bovet, F.: Arch 
Internat. de pharmacodyn. et therap. 
83:367, 1946. 2. Melville, K.!., and Lu, 
F.C.:; Canad. M.AJ. 65:11, 1951. 3. 
Fuller, H.L. and Kassel, L.E.: Antibiotic 
Med. & Clin. Therapy 3:322, 1956. 4. 
Eisfelder, H.W. et al.: J. Am. Geriatrics 
Soc. 8:62, 1960. 


1 tablet all day 


1 tablet all night 
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the first complete 
physiologic regulator of 
female cyclic function 


(SRAND OF NORETHYNOOREL WITH ETHYNYLESTRADIOL sve 


The basic action 

Enovip closely mimics the balanced proges- 
tational-estrogenic action of the functioning 
corpus luteum. This action is readily under- 
stood by a simple comparison. In effect, ENovip 
induces a physiologic state which simulates 
early pregnancy—except that there is no pla- 
centa or fetus. Thus, as in pregnancy, the pro- 
duction or release of pituitary gonadotropin 
is inhibited and ovulation suspended; a pseu- 
dodecidual endometrium (“pseudo” because 
neither placenta nor fetus is present) is induced 
and maintained. Further, during ENnovip ther- 
apy, certain symptoms typical of normal preg- 
nancy may be noted in some patients, such as 
nausea—which is usually mild and disappears 
spontaneously within a few days—breast en- 
gorgement, some degree of fluid retention, and 
often a marked sense of well-being. There is 
no androgenicity. ENovip is as safe as the 
normal state of pregnancy. 

The basic applications 

1. Correction of menstrual dysfunction, 
Cyclic therapy with Enovip controls dysfunc- 
tional uterine bleeding (menorrhagia, metror- 
rhagia) and often establishes a normal men- 
strual cycle in amenorrhea. 

2. Ovulation suppression (to suspend 
fertility). For this purpose ENovip is admin- 
istered cyclically, beginning on day 5 through 
day 24 (20 daily doses). The ovary remains 


... unfettered 


From the beginning, woman has been a vassal to the temporal demands—and frequently the 
aberrations—of the cyclic mechanism of her reproductive system. Now, to a degree heretofore 
unknown, she is permitted normalization, enhancement, or suspension of cyclic function and 
procreative potential. This new physiologic control is symbolized in an illustration borrowed 
from ancient Greek mythology—Andromeda freed from her chains. 


in a state of physiologic rest and there is no 
impairment of subsequent fertility. Continuous 
administration for more than two years is not 
recommended. 

3. Postponement of the menses for rea- 
sons of health (impending hospitalization for 
surgery, during treatment of Bartholin’s gland 
cysts, acute urethritis, rectal abscess, trichomo- 
nal or monilial vaginitis), travel, forthcoming 
marriage, or pressing business or professional 
engagements. For this purpose ENovip may be 
started at any time in the cycle up to one week 
before expected menstruation. Upon discontin- 
uation, normal cyclic bleeding occurs in three 
to five days. 

4. Threatened abortion. Continuous 
ENOvip treatment provides balanced hormonal 
support for the endometrium in threatened or 
habitual abortion. 

5. Endocrine infertility. ENovip has been 
used successfully in cyclic therapy of endocrine 
infertility, promoting subsequent pregnancy 
through a probable “rebound” phenomenon. 
6. Endometriosis. Continuous therapy with 
ENovib corrects endometriosis by producing a 
pseudedecidual reaction with subsequent ab- 
sorption of aberrant endometrial tissue. 

The basie dosage 

Basic dosage of Enovip is 5 mg. daily jn 
cyclic therapy, beginning on day 5 through 
day 24 (20 daily doses). Higher doses may 
be used with complete safety to prevent or con- 
trol occasional “spotting” or breakthrough 
bleeding during Enovip therapy, or for rapid 
effect in emergency treatment of dysfunctional 
bleeding and threatened abortion. ENovip is 
available in tablets of 5 mg. and 10 mg. Litera- 
ture and references, covering over five years of 
inténsive clinical study, available on request. 
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all of these patients 
have anxiety symptoms; 


half need 


but an 


antidepressant, not a 
tranquilizer 


depression—a common problem 


in office practice... 

“Tt is generally acknowledged that at least 
40 to 50 per cent of the patients seen in 
private practice have emotional problems 
and that true depressions or depressive 
equivalents are found in more than half of 
these.” Cooper, J. H.: J. Am. M. Women’s A. 14:988, 1959 


anxiety often “masks” underly- 


ing depression... 

“Although ataractics have a definite place 
in therapeutics, their use in depressed states 
is limited, and in many cases even contra- 
indicated. A large number of patients with 
psychogenic disorders are given ataractics 
for the relief of anxiety symptoms. Since 
the anxiety is actually due to depression, 
the response, if any, is transient and occa- 


sionally the patient may become worse....” 
Hobbs, L. F.: Virginia M. Month. 86:692, 1959 


IN DEPRESSION AND 
DEPRESSION-INDUCED 
ANXIETY 


the common problems basically unresponsive to tranquilizers 


brand of phenelzine dihydrogen sulfate 


MORRIS PLAINS, NU 


relieves the anxiety 
by removing 
the depression itself 


supplied: Orange-coated tablets, each containing 
15 mg. of phenylethylhydrazine present as the 
dihydrogen sulfate. Bottles of 100. 


Complete Nardil Bibliography 
on request to the Medical Department. 
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reducing 


& 
re Tablets and 
Endurets 


brand of phenmetrazine HC! prolonged-a n tablets 


an oxazine... 
not an amphetamine 


Unsurpassed Effectiveness 


In all controlled clinical studies, Pre!uc has 
produced impressively greater weight loss 
than placebo tablets regardless of the de- 
gree of enforcement of dietary restriction 


Exceptionally High Tolerance 
Reports are numerous of success{u! use of 
Preludin in cases intolerant of other anorex- 


iants. 
Flexibility of Dosage 
Available as scored tablets of 25 moa. for 
b.i.d. or t.i.d. administration and also as 
oug ere have been no reports ® ; 
significant toxic reactions to Preludin, y mg,, for-once daily administra 


on theoretical grounds it should not be 
given to patients with severe hypertension, 
thyrotoxicosis or acute coronary disease. 


Preludin may be used with caution 
j in cases of moderate hypertension 
and cardiac decompensation. 
Preludin®, brand of phenmetrazine hydrochloride. 
is Under license from ©. H. Boehringer Sohn, Ingelheim, 


Geny 


Geigy Pharmaceuticals 
Division of Geigy Chemical Corporation 
Ardsley, New York 


PR 577-61 
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Menopausal distress: a syndrome involving all three levels of the autonomic nervous system 


for 
disorders of the [ 


SPACETABS® 
stabilizes the entire autonomic nervous system 


(without disturbing ¢ ndocrine balance | 


CORTICAL 
LEVEL: 

Bellergal relieves 
anxiety, irritability, 
insomnia, headache, 
excessive fatigability 


SYMPATHETIC 
LEVEL: 
Bellergal relieves 
hot flashes, 
palpitations, 
tachycardia, 
tremor, sweats 

PARASYMPATHETIC \ 

LEVEL: 

Bellergal relieves 

nausea, hypersalivation, 

faintness 


S 


SANDOZ 


BELLERGAL SPACETABS—Bellafoline 0.2 mg., 
ergotamine tartrate 0.6 mg., phenobarbital _ 
40.0 mg. Warning: May be habit forming. 
(Color: Granular pattern of green, apricot 
and lemon yellow; compressed.) 

Dosage: 1 in the morning, and 1 in the evening. 
BELLERGAL TABLETS —Bellafoline 0.1 mg., 
ergotamine tartrate 0.3 mg., phenobarbital 
20.0 mg. Warning: May be habit forming 
(Color: Rose beige, sugar-coated.) 

Dosage: 3 to 4 daily. In more resistant cases, 
dosage begins with 6 tablets daily 

and is slowly reduced. 
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Rautrax-N lowers high blood pressure gently, gradually ... protects 
against sharp fluctuations in the normal pressure swing. 


Rautrax-N offers all the advantages of Raudixin, 
Naturetin and potassium chloride in a single dosage 
form plus: increased efficacy — Combined action of 
Raudixin and Naturetin results in a potentiated anti- 
hypertensive effect greater than that produced by either 
drug alone. increased safety — Potentiated action per- 
mits lower dose of other antihypertensive agents, thus 
reducing severity of side effects. Protection against pos- 
sible potassium depletion. flexibility — Interchangeable 


Rautrax-N’ 


with either Raudixin or Naturetin é K. economy — Main- 
tenance dosage of only 1 or 2 tablets daily for most pa- 
tients. convenience — Once-a-day maintenance dosage. 
Two potencies available. 

Supply: Rautraz-N — capsule-shaped tablets providing 50 
mg. Raudixin, 4mg. Naturetin and 400 mg. potassium 
chloride. Rautrax-N Modified — capsule-shaped tablets pro- 
viding 50 mg. Raudixin, 2 mg. Naturetin and 400 mg. 
potassium chloride. 


Squibb Quality | 
— the Priceless Ingredient 
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BECAUSE POOR DIABETIC CONTROL 
INCREASES THE THREAT OF VASCULAR 
COMPLICATIONS IN DIABETES‘... 


DIABINESE FIRST FOR ADEQUATE AND 
CONTINUOUS ORAL CONTROL 


Oral therapy with DIABINESE can help assure 
more adequate blood-sugar control in many 
maturity-onset diabetics, including certain pa- 
tients now poorly controlled by diet alone, 
some patients on insulin, and many who escape 
control on previous oral therapy. 


Diabinese and diet 

In patients with maturity-onset diabetes whose 
blood sugar remains elevated despite weight 
and/or caloric control, DIABINESE is frequently 
effective in doses of 100 to 250 mg. a day. Fur- 
ther, unlike insulin, DIABINESE has not been 
reported to increase appetite, and residual 
capacity for endogenous beta cell activity is 
stimulated. Thus, DIABINESE combined with 
dietary regulation will often ensure more satis- 
factory control than ‘‘diet alone.”’ 


Diabinese and the 

insulin patient 

DIABINESE has proved to be an effective replace- 
ment for insulin among maturity-onset pa- 
tients needing 40 units or less per day. This 
application of DIABINESE is especially valuable 
in patients who should not be exposed to the 
hazards and inconvenience of self-administered 
injection—those with poor eyesight, the infirm 
and elderly, and the emotionally disturbed. 
Transfer from insulin to DIABINESE in proper 
dosage lessens the risk of hypoglycemia,and may 
enable certain patients to resume occupations 
where insulin shock is considered dangerous. 


In selected patients in whom insulin require- 
ments have become quite high, combined ther- 
apy With DIABINESE sometimes permits reduc- 
tion of insulin dosage and helps to improve 
control.’ Patients with insulin resistance may 
sometimes be similarly helped by replacement 
of part of the daily insulin dosage.* 


Diabinese from the start 


Continuous control in suitable candidates for 
sulfonylurea therapy is more likely to be 
achieved with DIABINESE. According to the 
A.M.A. Council on Drugs,’ observations indi- 
cate that ‘‘on an equivalent dose and blood 
level basis, chlorpropamide has a somewhat 
greater therapeutic effect than has tolbuta- 
mide.’’ This therapeutic superiority is reflected 
in the results of clinical observations like those 
of Fineberg,® who compared the effect of 
DIABINESE in 50 patients with the effect of tol- 
butamide in 35 patients. He concluded that 
‘‘chlorpropamide produced satisfactory con- 
trol of the diabetes in almost twice as great a 
percentage (76 versus 43 per cent) of patients 
than did tolbutamide, and excellent control in 
more than twice as great a percentage (74 
versus 31 per cent).”’ 


1. Johnsson, S.: Diabetes 9:1, 1960. 2. El Mahallawy, 
M. N., and Sabour, M. S.: J.A.M.A. 173:1783, 1960. 
3. Editorial: Brit. M. J. 1:188, 1961. 4. Dunean, L. J. P., 
and Baird, J. D.: Pharmacol. Rev. 12:91, 1960. 5. A.M.A. 
Council on Drugs: New and Nonofficial Drugs, 1961, 
Philadelphia, Lippincott, 1961, p. 657. 6. Fineberg, 
S. Kk.: J. Am. Geriat. Soc. 8:441, 1960, 
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IBLOOD-SUGAR CONTROL 
Diabinese’ 


economical once-a-day dosage 


the oral antidiabetic 
most likely to succeed 


IN BRIEF \. 


DIABINESE, a potent sulfonylurea, provides 
smooth, long-lasting control of blood sugar per- 
mitting economy and simplicity of low, once-a-day 
dosage. Moreover, DIABINESE often works where 
other agents have failed to give satisfactory control. 


INDICATIONS: Uncomplicated diabetes mellitus 
of stable, mild or moderately severe nonketotic, 
maturity-onset type. Certain “brittle” patients may 
be helped to smoother control with reduced insulin 
requirements. 


ADMINISTRATION AND DOSAGE: Faniliar- 
ity with criteria for patient selection, continued 
close medical supervision, and observance by the 
patient of good dietary and hygienie habits are 
essential. 


Like insulin, DIABINESE dosage must be regulated to 
individual patient requirements. Average mainte- 
nance dosage is 100-500 mg. daily. For most patients 
the recommended starting dose is 250 mg. given 
once daily. Geriatric patients should be started on 
100-125 mg. daily. A priming dose is not necessary 
and should not be used; most patients should be 
maintained on 500 mg. or less daily. Maintenance 
dosage above 750 mg. should be avoided. Before 
initiating therapy, consult complete dosage infor- 
mation. 


SIDE EFFECTS: In the main, side effects, e.g., 
hypoglycemia, gastrointestinal intolerance, and neu- 
rologic reactions, are related to dosage. They are 


Science for the world’s well-being® fixer) 


Please Mention this Journal when writing to Advertisers 


not encountered frequently on presently recom- 
mended low dosage. There have been, however, oc- 
casional cases of jaundice and skin eruptions pri- 
marily due to drug sensitivity; other side effects 
which may be idiosyneratie are occasional diarrhea 
(sometimes sanguineous) and hematologic reactions. 
Since sensitivity reactions usually occur within the 
first six weeks of therapy, a time when the patient 
is under very close supervision, they may be readily 
detected. Should sensitivity reactions be detected, 
DIABLINESE should be discontinued. 


PRECAUTIONS AND CONTRAINDICATIONS: 
If hypoglycemia is encountered, the patient must 
be observed and treated continuously as necessary, 
usually 3-5 days, since DIABINESE is not significantly 
metabolized and is excreted slowly. DIABINESE as the 
sole agent is not indicated in juvenile diabetes mel- 
litus and unstable or severely “brittle” diabetes 
mellitus of the adult type. Contraindicated in pa- 
tients with hepatic dysfunetion and in diabetes 
complicated by ketosis, acidosis, diabetic coma, 
fever, severe trauma, gangrene, Raynaud’s disease, 
or severe impairment of renal or thyroid function. 
DIABINESE may prolong the activity of barbiturates. 
An effect like that of disulfiram has been noted when 
patients on DIABINESE drink alcoholic beverages. 


SUPPLIED: As 100 mg. and 250 mg. scored chlor- 
propamide tablets. 


More detailed professional information available on 
request. 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Ine. New York 17, New York 
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Chymar; for one thing 


SUPERIOR SYSTEMIC ANTI-INFLAMMATORY ENZYME 


to contro! inflammation, swelling and 
pain in SURGICAL TRAUMA, fractures 


and traumatic injuries. Reaction of tissue 
to surgical procedures and acute trauma delays 
healing through inflammation, edema and retarded 
absorption of blood extravasates. Timely use of 
Chymar minimizes these reactions—edema sub- 
sides, inflammation is suppressed, and absorption 
of extravasates is expedited. In the treatment of 
wounds, Chymar effected relief of pain, decrease in 
edema, and absorption of hematoma in 90% or more 
of patients.' In a study of 491 surgical cases, it 
was frequently observed that ‘post-operative 
wound ‘hardness’ had disappeared in 10-14 days.""? 
In cosmetic surgery, results with supportive 
Chymar ‘‘were remarkable.’ And in traumatic 
injuries Chymar has consistently relieved pain and 
swelling, speeded healing of damaged tissue. 


1, Morani, A. D.: J. Med. Women's Fed. the systemic 
42:12, 1960. 2. Cigarroa, L. G.: J. Internat. route to 
Coll. Surgeons 34:442, 1960. 3. Moore, F. T. faster 
Brit. J. Plastic Surg. 11:336, 1959. 4. Per 
sonal Communications to the Medical De 
partment, Armour Pharmaceutical Com 
pany, 1959. 


ARMOUR PHARMACEUTICAL COMPANY 
KANKAKEE, ILLINOIS Originators of 


healing at 
any location 


CHYMAR 


Chymar Aqueous and Chymar (in oil) contain crystallized chymotrypsin, a proteolytic 
enzyme with systemic anti-inflammatory properties. Each cc. of Chymar contains 5000 
Armour Units of chymotrypsin, 0.18% methyl paraben, 0.02% propy! paraben, 2% 
aluminum monostearate, q.s. sesame oi! Each cc. of Chymar Aqueous contains 5000 
Armour Units of chymotrypsin, 0.9% sodium chloride, 0.2% calcium acetate, 0.01% 
thimerosal, q.s. Water for Injection. ACTION: Reduces inflammation of all types; reduces 
and prevents edema except that of cardiac or renal origin; hastens absorption of blood 
and lymph extravasates; helps to liquefy thick tenacious mucous secretions; restores 
local circulation; promotes healing; reduces pain. INDICATIONS: Chymar is indicated in 
respiratory conditions such as asthma, bronchitis, sinusitis and rhinitis; in accidental 
trauma to speed reduction of hematomas, bruises andcontusions ininflammatory ¢ derma- 
toses to liorate acute infil in conjunction with standard therapies, in gyneco- 
logic conditions therapeutically of in conjunction with antibiotics in pelvic inflammatory 


disease; in surgical procedures as biopsies, G.1. surgery, hernia repairs, hemorrhoidec- 
tomies, plastic surgery and thrombophlebitis; in peptic ulcers and ulcerative colitis as an 
adjunct to diet, antispasmodics, antacids, etc. ; in genitourinary disorders as epididymitis, 
orchitis and prostatitis; in eye conditions as acute conjunctivitis, traumatic edema, 
hematomas, and eye surgery, in dental and oral surgery as fractures of the mandible 
or maxilla, alveolectomies, denture fitting, and mult) ple extractions; and in obstetrics 


asin breast , and Chymi 


PRECAUTIONS: Chymar 
and Chymar Aqueous are for intramuscular injection only Although sensitivity to chymo- 
trypsin is uncommon, reactions to anti-inflammatory enzymes have been observed. The 
usual remedial agents (epinephrine, corticotropin (HP* ACTHAR Gel), antihistamine, 
aminophylline, etc.) should be readily available in case of untoward reactions. Precau- 
tions (scratch testing for Chymar (in oil), scratch or intradermal testing for Chymar 
Aqueous) should be exercised in those patients with known or suspected allergies or 
sensitivities. As with any foreign protein, patients may develop sensitivity from repeated 
injections. it is, therefore, recommended that the above precautions be considered 
prior to administration. in further treatment of those patients in whom a previous in- 
jection of chymotrypsin produced signs of possible sensitivity, such as localized edema 
and erythema at injection site, urticaria, conjunctivitis, etc., particular care must be 
exercised. INCOMPATIBILITIES: With usual agents, none known—e.g., compatible 
with antibiotics and anesthetics. DOSAGE: 0.5 cc. to 1.0 cc. deep intramuscularly once 
or twice daily, depending on severity of condition. Decrease frequency as course of 
condition is altered. In chronic or recurrent conditions, 0.5 cc. to 1.0 cc. once or twice 
weekly. SUPPLIED: Chymar in Oil 5 cc. vials and Chymar Aqueous 1 and 5 cc. vials; 5000 
Armour Units of proteolytic activity per cc *Highly Purified. 
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Librium 
Injectable 


For 7“ dagen in acute agitation and hyperactivity, anx- 
and panic states, alcoholism and drug 
ere emotional disturbances where 


ibrium Injectable. 


in me 1001 sisi situations of daily practice and inthe 
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sed, disoriented, obstreperous 
Librium Injectable~—in situations 
o tragic life events; from behavior 
m alcoholic DT’s and hallucinosis 
postconvulsive reactions; from upsetting 
to pre- and postoperative states. 


LIBRIUM 


injectable 


Librium HCI Ir table Pr jin 100-mg a 
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and anxious 
patient... 


the only sustained-release tranquilizer 
that does not cause autonomic side reactions 


® SAFE, CONTINUOUS RELIEF of anxiety and tension for 12 hours with 
just one capsule—without causing autonomic side reactions and without 
impairing mental acuity, motor control or normal behavior. 


® ECONOMICAL for the patient—daily cost is only a dime or so more than 
for barbiturates. 


Meprospan-400 


400 mg. meprobamate (Miltown®) sustained-release capsules 


Usual dosage: One capsule at breakfast lasts all day; one capsule with evening meal lasts all night. 


Available: Meprospan-400, each blue-topped capsule contains 400 mg. Miltown (meprobamate). Meprospan-200, 
each yellow-topped capsule contains 200 mg. Miltown (meprobamate). Both potencies in bottles of 30. 


(i) WALLACE LABORATORIES / Cranbury, N. J. 
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NON-NARCOTIC 


chlophedianol hydrochloride 


SYRUP 


cough 
suppressant 
action 


duration 
of action 


side 
actions 


ULO 


A single chemical entity, 
alpha-(2-dimethylamino- 
ethyl)-o-chlorobenzhydrol 
hydrochloride, generically 
termed ‘‘chlophedianol hy- 
drochloride.”” 


INDICATIONS: 
Upper respiratory infections 
Common cold 
Influenza 
Pneumonia 
Bronchitis 
Tracheitis 
Laryngitis 

Croup 

Pertussis 
Pleurisy 


narcotics 


narcotics 


narcotics 


CONTRAINDICATIONS: 
There are no known contraindi- 
cations. 


SIDE EFFECTS: 

These occur only occasionally 
and have been miid. Nausea 
and dizziness have occurred in- 
frequently; vomiting and drowsi- 
ness rarely. As with all centrally 
acting drugs, an infrequent case 
may develop excitation, hyper- 
irritability and nightmares. The 
symptoms disappear with.n a 
few hours after the drug is dis- 
continued. In three cases (1 
adult and 2 children) where the 
drug was continued in large or 
even excessive amounts after 
stimulation was present, hallu- 
cinations developed. Upon with- 
drawal of the medication, the 
patients recovered rapidly with- 
in a few hours. 


RIKER LABORATORIES, INC. 
NORTHRIDGE, 


The cough suppres- 
sant power of ULO 
is fully as great as 
that of the narcotics, 
though it reaches 
peak action some- 
what more slowly. 


After reaching peak 
action, ULO main- 
tains its maximal 
cough-suppressant 
effect undiminished 
for 4 to 8 hours. 


ULO is free from the 
limitations and un- 
desirable side ef- 
fects of narcotics... 
There is noconstipa- 
tion; no gastric irri- 
tation; no appetite 
suppression; no tol- 
erance develop- 
ment; no respiratory 
depression. 


DOSAGE: 


ADULTS: 

25 mg. (1 teaspoonful) 3 or 4 
times daily as required; 
CHILDREN: 

6 to 12 years of age —12.5 to 25 
mg. (%4 to 1 teaspoonful) 3 or 
4 times daily as required; 

2 to 6 years of age—12.5 mg. 
(4% teaspoonful) 3 or 4 times 
daily as required. 


AVAILABILITY: 


ULO Syrup, 25 mg. per 5 cc. (1 
teaspoonful) in bottles of 12 
fluid ounces. 


CAUTION: 


Federal Law Prohibits dispens- 
ing without Prescription. 
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: 
for control of acute cough regardless of etiology . 


when your tongue 
blade points 
to respiratory 
infection CID 


to speed recovery 


Through the years, Ilosone has built an impressive record as an effective antibiotic 
in common bacterial respiratory infections. Numerous published clinical studies 
attest to excellent therapeutic response with Ilosone. Decisive recovery has become 
a matter of record. 


Efiicacy of propionyl erythromycin and its lauryl! sulfate salt In 803 patients with common 
bacterial respiratory infections 


Tonsillitis® 


Acute Streptococcus 
Pharyngitis* 


Bronchitis® (Bacterial Complications) 


Pneumonia® 


“References supplied on request. 


The usual dosage for infants and for children under twenty-five pounds is 5 mg. 
per pound every six hours; for children twenty-five to fifty pounds, 125 mg. every 
six hours. 


For adults and for children over fifty pounds, the usual dosage is 250 mg. every 
six hours. 


In more severe or deep-seated infections, these dosages may be doubled. 


Ilosone is available in three convenient forms: Pulvules®—125 and 250 mg.f; Oral 
Suspension—125 mg.t per 5-cc. teaspoonful; and Drops—5 mg.t per drop, with 
dropper calibrated at 25 and 50 mg. 

Product brochure available; write 


Eli Lilly and Company, Indianapolis 6, Indiana 
Base equivalent 
Hlosone® (propionyl erythromycin ester lauryl sulfate, Lilly) 


‘ 
; 
a 
q 
\ 
4 
— 
$3264 
= 


ANNALS OF INTERNAL MEDICINE 


Volume 55 OCTOBER 1961 Number 4 


CONTENTS 


Pneumococcal Meningitis in the Adult: Clinical, Therapeutic, and Prognostic Aspects in 
Forty-three Patients. Ray A. Olsson, James C. Kirby, and Monroe J. Romansky .. 545 


Subacute Bacterial Endocarditis at the University of Minnesota Hospital, 193) through 


Damage to the Aortic Valve as a Cause of Death in Bacterial Endocarditis, Lawrence 


Panlobular and Centrilobular Emphysema: Correlation of Clinical Findings with Patho- 
logic Patterns. Herbert C. Sweet, John P. Wyatt, Andrew J. Fritsch, and Peter 


Primary Lymphosarcoma of the Lung. Milton B. Kress and Otto C. Brantigan ........ 582 


The Effect of Portacaval Shunt on Thrombocytopenia Associated with Portal Hyperten- 
sion. Benjamin H. Sullivan and Henry J. Tumen 


An Evaluation of Isocitric Dehydrogenase in Liver Disease. Norman N. Cohen, H. 


Effects of Age and Habitus upon the Mean Electrical Axis of the Electrocardiogram in 
Normal Males. Arthur J, Luskin and Gerald H. Whipple ............0.6 6606055 610 


The Effect of Digitalis on the Cardiac Output of the Normal Heart at Rest and during 
Exercise. Theodore Rodman, Casimir A. Gorczyca, and Bernard H. Pastor ..... 


Atypical Osteomalacia Involving the Axial Skeleton. Boy Frame, Harold M. Frost, Rob- 


Late Appearance of Hyperlipemia in Hypopituitarism. David R. Jacobs, Dorothy T. 


Case Reports: 
Idiopathic Paroxysmal Myoglobinuria. David E, Comings and Harry Rosenfeld .. 647 


Hypoparathyroidism Following Radioactive lodine Therapy for Intractable Angina 
662 


Addison’s Disease and Hyperthyroidism. Wayne V. Greenberg .......-..-...... 663 
Caplan’s Syndrome: an Interesting Clinico-pathological Occurrence. William K. 
Idiopathic Pulmonary Hemosiderosis: a Case Report and Discussion. J. Robert 
Taenia Saginata Diagnosed as Digitalis Toxicity. Roger $. Kaufman ........... 679 
Review: 
Hypertension and Its Relation to the Nervous System. H. Richard Tyler and 
Editorials: 


50 
A 
4 
640 
: 
: 
: 
- 
= 
: 


— 
- 


